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SOME INTERESTING ANIMAL COMMUNITIES 
OF NORTHERN UTAH 


By Professor W. C. ALLEE 


if NIVERS 


should be 
I 


A NUMBER of properly timed ineidents 
determined the writing of this account 
While the ‘*‘ Naturalists’ Guide to the 7 
Amerieas’’ was in manuscript and the ee 
senior editor was urging all persons ae 
quainted with areas worth describing to 
contribute short notes concerning them, 
the editorial office of this journal solic 


ited an account of animal life that 


1. CACHE VALLEY IN WINTER 
THE Mormon TEM 


WITH THE WELLSVILLE RANGE IN THE DISTANCE. 
PRINCIPAL BUILDING SEEN Coo! 
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A TEMPERATURE-RAINFALL 
CHART OF LOGAN, UTAH 
BASED ON AVERAGES FOR THIRTY-ONE YEARS. 
ORDINATES GIVE MEAN MONTHLY TEMPERATURES 


2 


FIG. 2. 
THE 


IN FAHRENHEIT. THE ABSCISSAE GIVE MEAN 
MONTHLY RAINFALL IN INCHES. THE DATA ARE 
rromM U.S. CLIMATOLOGICAL DATA, 


too technical. I had just spent two sum- 
mers at my favorite relaxation of teach- 
ing zoology in a new region while ex- 
ploring its zoological and scenic pos- 
sibilities and had been supplied with 
numerous photographs by students and 
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other friends. Finally zoologiea] 
with vacations to plan, with or 
automobiles, desired directions 
esting areas not too tourist worn 
not too far from the beaten 
travel, where they might find so: 
logical stimulus as well as a west: 
cation. 

Let all such, as soon as they can 
from classroom and laboratory, 
west over the prairies and great 
while the June freshness still ho 
that be possible, cross the first ran, 
the turn north at O 
either on train or the well-paved 


Rockies and 


For headquarters they may wel 
the cherry and peach orchards of 1 
ham City and, Wells 
Range, continue to the eastern si 
Cache Valley where the flourishing « 
of Logan will furnish a civilized 
from which a number of unique ani: 
communities may be explored. W!) 


erossing the 


an automobile is a great aid in ma 
the trips to be suggested, the owners! 
of a car is unnecessary. 

The climate of the region may be | 
derstood from the accompanying grap! 
of mean monthly rainfall and tempe 
ture given in Fig. 2, in which each mont! 
is numerically represented at the lo 
tion which indicates the mean mont 
temperature on the ordinates, and 
mean monthly rainfall on the abscissa: 

Cache Valley itself has been open 
for trapping, exploration and settlement 
for a little more than a century. Desp 
the seanty rainfall, than sixt 
inches a year, and the great evaporat 
seventy to eighty inches a year, the 


less 


ley is well watered by rivers, irrigat 
ditehes and artesian wells, so that 
fertile plain, once the bed of old L 
Bonneville, is water-logged in pla 
Even among the cultivated fields 
abundant yellow-headed blackbirds, s! 
ing the swamps with their red-wi 
relatives, the long-billed curlews an 


occasional egret, herons, hawks, i! 
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FIG. 3. LOOKING TOWARD MT. LOGAN 
NOTE THE BEACH MARKS OF LAKE BONNEVILLE. 


ete.. remind one of the abundance of Upper Sonoran: 
game and birds that must have greeted a. Lower-upper Sono 
the early visitors to this valley. _ sagebrush. 

The visiting naturalist soon learns that b. Upper-upper Sonoran: Nut pine, 
the distribution of these birds and of 
mammals is generally described in terms Canadian: White fir, blue spruce, 
of Merriam’s life zones which are locally —_ Douglas fir. 
recognized by the following trees which Hudsonian: Engelmann spruce, sub-t 


leaved cottonwood, cedar 


Transition: Narrow-leafed cottonwood. 


are used as ‘‘zone indicators’’: Tundra: Bearberry. 
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If he remembers his zoogeography, the 
visitor will know that the life zones of 
Merriam were originally supposed to be 
plotted on a temperature basis; but since 
the exact yearly temperature ranges are 
hard come by in the field, these so-called 
zone indicators have been substituted, 
often without careful physiological work 
to determine the temperature relations 
of the indicators themselves. 

When one starts to climb Mt. Logan 
(Fig. 3) by the excellent trail past the 
‘Girls’ Camp,’’ (with these loeal zone 





stands of Douglas fir and the 
aspen woods of the ** Canadian 
Fig.4). One climbs through t] 
on through the Engelmann’s sp: 
the sub-alpine fir of the ‘*‘Hu 
Zone’’ only to come out above 
timber line into a good sage-brus 
ciation, indicating ‘‘ Lower-upy: 
ran’’ when Alpine tundra was ex 
Obviously something has gon 
with the indicators. The temper 
relations here, almost ten thousar 


above SCa level, are decidedly all 





FIG. 4. THE ASPEN WOODS OF 


indicators well in mind) he finds that 
the life zones are not the same on the 
two sides of the mountain. On the val- 
lev side facing west the sage brush, in- 
dicating ‘*‘Lower-upper Sonoran,’’ ex- 
tended from the valley floor at 4,500 feet 
above sea level to the top at 9,715 feet, 
while on the eastern face this is soon 
superseded by the ‘‘Transition.’’ The 
‘*Transition Zone’’ here is very narrow 
and is limited to the region near the 
stream which makes one question to 
what extent it is a temperature phenom- 
enon. It soon gives way to the dense 


THE **CANADIAN LIFE ZONE”’ 


from those of the valley, as is sho 
the mid-summer snow banks and 
spring beauties and other vernal fl 
blooming here long after they aré 
in the valley. The critically n 


field naturalist with ecological tran 


is likely to wonder if it would 1 


more scientifie to describe these reg 


as sagebrush, aspen or Engelmar 


+ 


spruce associations rather than t 
eralize them into the so-called life : 
with their implied relationships bet 


these mountain belts and the latitud 
belts of the eastern part of the contin 











—. 4 
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FIG. 5. **THE HUDSONIAN LIFE ZONE” 


NOTE THE |! ! BRUSH AREAS INDICATING ** Low! " ~ 




















LOOKING SOUTHEAST FROM DYKE. BEAR RIVER B COOLEY 
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FIG. 7. 


APPROXIMATELY THREE WEEKS OLD, JULY : 


Further, one can but marvel at the 
potency of an idea in diverting attention 
from apparent facts when he considers 
the obvious correlation between moisture 
and plant and animal distribution in 
this region and the decidedly less ob- 
vious temperature relations. Yet the 
latter was chosen as the original basis 
of the life zone concept. 

A number of mountain tops are avail- 
able in easy trips from Logan as a cen- 
ter: as, Mt. Logan; Gog, Magog and 
Naomi; Ben Lomond and the Wellsville 
Range. None of these carries one above 
true timberline, since this would be 
found only at an elevation of 11,000 to 
12,000 feet. These trips will take one 
into a wealth of broken mountainous 
country populated with elk, bear, poreu- 





SNOWY EGRET 


3, 1925, Bear River Bay. (HALL.) 

pines, ground squirrels and the like 
The game preserves include some 268,000 
acres of the Cache National Forest. 


Very occasionally on such climbs on 
finds small mountain ponds or lakes 
hundred yards or so in diameter, at a 


height of 8,000 to 9,000 feet. These are 
populated in midsummer by a shrimp 
Branchinecta; and by salamanders, Am- 
bystoma tigrinum, adults and larva 
and by the toad Bufo boreas. In lowe! 
lying ponds the apus-like Lepidu 
couesu may be found in abundance. 
Bear River Bay may readily 
reached from the base camp at Loga! 
by a few hours’ automobile ride, p: 
viding arrangements have been m 
with one of the gun clubs or through | 
Brigham City Chamber of Commer 








- 
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extensive flats (Fig. 6), covering 

thousands of acres, are largely 

by private gun clubs. The care 

of the Bear River Club, Mr. V. F. 

s, is an invaluable aid to the new 

r in this area. The flats are well 

yn to sportsmen and have been the 

ect, recently, of a series of papers 

Dr. Alexander Wetmore concerning 

bird life with special reference to 

the duek sickness, which will be men 

tioned later. The region is much less 

known to teaching zoologists and to labo 
ratory workers. 

sear River is the largest of three 

streams entering Great Salt Lake. It 

arises in Wyoming, drains into and out 

of Bear Lake (whose level is now arti- 

ficially controlled), flows through Cache 





; 


4 il 


into the Salt Lake V; lley at 


edge ot whieh. atter torming 


Valley and then throug 


sive delta, it breaks up into a1 


branches before entering Bea 
ot the Great Salt 
the great nesting 
for western bird 
Arrangement can be 
at one of the numerous 
for transportation by suitable flat 
bottomed boats. lhe visitor should be 
one ot a very small party and should be 
prepared thoroughly for a demonstra 
tion of the abundance of mosquitoes as 
well as of ducks, ibises, herons and other 
birds. 
According to Wetmore, eleven species 
of ducks and the Canade goose nest 








YOUNG AMERICAN BITTERN 


Bear River Bay. 


COOLEY 
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here. He estimates that some 15,000 
ducklings come to maturity on these 
marshes each season. Other nesting 
birds are also abundant. Bitterns, great 
blue herons, egrets and snowy herons, 
black-crowned night herons, coots, Wil- 
son’s phalarope, avocets, black-necked 
long-billed 


curlews, short-eared owls, marsh hawks, 


stilts, sandpipers, willets 


yellow-headed and redwing blackbirds, 


molting, feeding and refuge g 

The male ducks of most species n 
in this region do not stay wit 
female and the young (Wetmor 
the ruddy drake is an exception 
soon gather in large flocks, coming 
many other regions as well as fro! 
local nesting grounds. On Jun 
1925, male pintail ducks had gat 
near the opening of the south 


eX 





FIG. 9. MARSH HAWK’S NEST, EGG AND YOUNG 
BEAR RIVER LOWLANDS ABOVE BEAR River Bay. (COOLEY. 


meadow larks and marsh wrens make 
their nests here, to mention only some 
of the more prominent. Finding nests 
is not arduous. The greater difficulty is 
to avoid stepping on eggs or on the 
nestlings while tramping through the 
short marsh grass or breaking through 
the canes. 

Important as these flats are for nest- 
ing, they are equally important for 


Bear River so that the frightened 
which flew directly over us lite 
darkened the sky, as my father says w 


pigeons in Indiana once did. In 1"! 


Wetmore found 130 pairs of breed 
pintails on these marshes and as ¢ 
as June 14 he records a flock of 

2.500 to 3,000 males having collect 
Later in the season when shooting 
gins, even in recent years, shov 















Va 


Se A SP a 





:s have been seen on the lake nearby 


bank two miles long and a quarter 


mile wide, busily feeding on the 


e shrimp (Artemia fertilis) and on 
larvae of pupa of the salt marsh fly, 
Ephydra. 


One can not tramp these marshes near 


close of the nesting season without 
impressed with the prodigality of 


heing 


nature and with the loose adaptation of 


many animals to their environment. 
The thousands of birds in the air and 


on the ground must mean that the 


species are locally very successful; and 


this is indeed one of the great nesting 


marshes relatively untouched as vet by 


man during the nesting season, yet 
everywhere one sees dead nestlings, 
broken eggs, nests that have been 
flooded. others apparently deserted with 
only a partial clutch of eggs. The in- 
fant avian mortality is appalling and 
provides a great though wasted oppor- 
tunity for avian social work! 

An unexpected correlation between 
man’s activities and the welfare of wild 
life has come to light in these marshes. 
For many years ducks have been found 
sick or dead in some numbers, but when 
the size of the colonies here was consid 
ered, these were not thought te be of 
great importance. However, in 1910 and 
the years following, the sickness became 
so widespread that the assistance of the 
United States Department of Agricul- 
ture was called in, and Dr. Alexander 
Wetmore spent three seasons in field 
studies with headquarters on these Bear 
River Flats. The seriousness of the dis- 
ease and something of the abundance of 
the bird life of these marshes can be 
seen from the fact that Mr. V. F. Davis 
supervised the collection and burial of 
46,723 dead ducks between September 7 
and September 23, 1913. These were 
taken only from the open and Mr. 
Wetmore estimates that they represent 
only about 20 per cent. of the dead 


ducks on the flats. In other words, some 
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230.000 ducks died thers 


autumn trom this illness 


Observations and experiments showed 
the illness may be caused by the chlorides 
of caleium and magnesium present 
the alkali flats. That the disease d 
not appear as a plague earl 
explained from the rapid increas 
land under irrigation, so that recent] 
the stream flow has been marked] 
creased during midsummer months. | 
fact, from July to September ver ttl 
water flows out the mouths « 1 rivel 


entering Great Salt Lake. except f) 


lower tributaries and f1 


seepage. On thes flats, frequ | l 
an in¢eh o two above water level 
alkali collects at the surface as the s 
dries. The wind may drive water 


these low living flats wher in 
up the troublesome salts along w 
NaCl). Such driven water would also 


carry a supply ol seeds and bugs upon 


which birds might feed, taking water 
with the food and so obtain tli neces 
sary dosage of alkali salts. Rains would 
similarly form puddles containing the 
alkali salts. The subsoil here is strong 

alkaline and there are plenty of the 
lethal salts availeble if a flow of fres) 


water Is stopped 

When the height of irrigation ceases 
in the autumn, the illness tends to 
diminish rapidly with the new suppl 
of fresh water Ir 
that the ailing birds will reeover 
placed where they can secure fres 
water. 

Apparently, by his industry in placing 
more and more land under irrigation 
man is jeopardizing the life of this horde 
of wild fowl, since not only the ducks, 
but some twenty-five other species of 
Bear River birds are known to suffer 


] 


from the malady. This is happening 
without industrial contamination or the 
physical destruction ot the breeding 


erounds. 
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FIG. 10. 


Bear River Bay. 


Many local observers do not accept 
Dr. Wetmore’s explanation. They ob- 
ject that, with irrigation demands con- 
tinuing to increase, the duck sickness 
should also inerease yearly, which it is 
not doing. This may be explained in a 
number of ways. It may be that a par- 
tial temporary immunity has been gained 
by the great epidemic of ten to fifteen 
years ago; or that the birds have become 
acclimated to the new conditions in an 
average the reported, but 
questioned, freshening of the water of 
Bear River following the completion of 
the Lucin Cut-off of the Southern Pacific 
Railway may have a saving effect. 

Lead poisoning from eating the stray 
pellets of lead left after the shooting 
also causes sickness and death of many 
waterfowl. The pellets remain on the 


season; or 





BLUE HERON COLONY 


(COOLEY. 


marsh for years and ean readily be r 
covered from silt near the 
blinds. Six No. 6 shot pellets experi 
mentally fed to ducks were always fatal 
and one might be. 

At the Bear River Bay marshes on 
contact with the 
waters of Great Salt Lake- 
upon the marshes, and again only out 
at the mouths of the channels, depending 


shooting 


comes in brackis 


now well 


upon the season and the strength and 
Closer contact 


steadiness of the wind. 
with the animal life of the lake may w 
be deferred until arrangements hav 
been made to visit Hat Island, the nest 
ing ground in mid-lake of gulls, gr 
blue heron and white pelicans. Su 
arrangements may be made for a co! 
sideration with the Southern Pacif 
Railroad. A party of fifteen or mo 
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ible to make the trip very reason ot every ¢ 
and within a day’s time. The ean hb 
igh train stops at Colin in mid-lake Tow nets o1 
the Luein Cut-off, and a Southern through the 
Pacifie Railway launch will earry a_ the Ephydra larvae 
tv twelve miles south to Hat Island. been deseribed and pupa 
island is approximately twenty-one along with the brine shrimp rtemia 


acres in extent and rises in the center  fertilis Ver.. which is found in numbers 


} 


of Salt Lake about seventy-five feet all along from the trestle dh 
above lake level. The underlying rock hours’ run to the island 
is of Pre-cambrian glaciated schist, con- Corixidae is also found in 
taining granite boulders, as can be seen less abundantly Vorhies also lists 
in Fig. 11. number of Protozoa, including Amoeba 
On the cut-off trestle and about the Through the clear water a_ greenish 
boats are a large number of spiders, growth could be seen. F. P. Daniels 
which obviously feed on the swarms of summarizes the plants reported in 1917. 
Ephydra, or brine fly, whose abundance He found two species of Chlamydo 
as imagos on the surface and near the monas. two diatoms and one of blue 
water have been described by Aldrich. green algae (Aphanothica packardii) in 
Despite this description one needs to the region near Salt Lake City The last 


watch the motor boat plough through the occurs in considerable masses 
heavy brine, stirring up the brown mass Dr. V. E. Shelford reports the hydro 


from the surface, and see this mass gen-ion concentration of Salt Lake at 
break into myriads of small brown flies Salt Air to be pH 8.1. My own deter 
that get into nostrils and mouth in spite minations in mid-lake show uncorrected 











GULLS ON THE PRECAMBRIAN GLACIATED SCHIST OF HAT ISLAND 
(COOLEY.) 
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FIG. 12. CALIFORNIA 


with phenol red of pH 8.3. 
the salt be, 1 do 
The brine is 23 per cent. salt. 

nestlings, year- 


readings 
Just what 
not know. 
The swarms of gulls 
lings and full-plumaged 
near the island are well worth the visit 
(Figs. 11-12). Any doubts of the abil- 
itv and willingness of the gulls to get 
salt water in their mouths last only until 
a test bread crust overboard. 


error may 


found on and 


one throw: 
Regurgitations of Ephydra eases on the 
island show that the larvae and pupa of 
the brine fly are used as food. Doubtless 
the abundant brine shrimps are also 
eaten. 

In addition to the found 
young of the white pelicans and nests of 
the great blue herons on the island. 
Palmer (1915), visiting the island in 
mid-May, about two months before the 
time of our visit, found both California 
and ringed billed gulls to the number of 


gulls we 


GULLS AT 





HAT ISLAND. (TANNER. 


about 15,000 to 20.000. about 2.000 
the white pelicans, about 400 great blu 
herons, a small colony of Caspian te: 
and one killdeer, apparently a chai 
visitor. Our estimates ran much hig 
for the gulls and about the same for 
pelicans. 

The great low-lying nests of the great 
blue herons (Fig. 14) attract the atten 
tion of the easterner, who has been us¢ 
to see such nests only at the top of t 
The twigs with which they 
earried for the most 


trees. 
made have been 
part from the mainland just as the fo 
of the nesting birds also comes mail 
from the swamps, lakes, rivers and fie! 
of the mainland. The young pelica 


are easily rounded up into close dro. 


(Fig. 15). 


2 Dr. Charles G. Plummer, of Salt Lake ‘ 
has made extensive studies of the birds o1 
Island which are not yet in print unfortunat 


Many of them when excit 


| 
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FIG. 13 GULLS NEAR 
regurgitate their food, and on examina- 
tion of one bird’s dinner deposited at my 
feet I found this story could be recon 
structed. 

1924, 


bass was 


Early in the morning of July 5, 


a young small-mouthed black 
feeding in the fresh waters of one of the 
had half swal- 


His rush after 


mainland streams and 
lowed a smaller minnow. 


food brought him within range of a feed 


ing pelican and he was gobbled down 
half-swallowed 


along with his 
When several more fishes had joined this 
one, the pelican, probably in company 


prey. 


with a small group of others, rose clum- 
sily from the water and made its way in 
\-formation back to the nesting grounds 
on Hat Island. There a young pelican 
persuaded this particular bird to allow 
it to feed from the fish which had been 
completely swallowed and the bass with 
its half-swallowed minnow were trans- 
ferred from the stomach of one pelican 
toanother. Later, when we came on the 
island, the youngster in his excitement 
presented the slightly digested fishes to 
us and, as we turned away after a care- 


HAT 








ISLAND 


ful examination, the greedy gulls wer 


again gobbling much-swallowed fis 


I can not be 


sure that is Was 


esophageal journey, for the 


were also regurgitating in the 
ment at our approach, and this bass w 
may well 


its half-swallowed prey 


come up and down once more befo 
falling to pieces 

In addition to the 
following animals on the island 
flies, Libellulidae; ground beetles, Cara 
flies, Muscidae, Der 
beetles (two species, adult and 
beetles ; 


wasps, Specidae - the 


birds we found the 


dh avgon 
bidae ; Ephydra ; 
mestid 
spiders, 


larvae): Cireulionid 


Dysideridae ; west 
Poqonom urped 


and the 


ern harvester ant. Occ’ 
dentalis: Geometrid moth larvae. 
lizard ealled the desert 


{ C'ne mide phorus fesse llatus leSS8¢ llatus 


race runner 


In addition there were a number of bit 
ing bird lice, one colony of which was 
found almost completely lining the 
pouch and gullet of one of the voung 
note that 


Palmer in 1915 reeords seeing one spe 


is interesting to 


pelicans. It 


cies of lizard on the island. 
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The region near Great Salt Lake is 
shown on even the more conservative 
maps as desert country, but green fields, 
great swamps and a sagebrush-covered 
island all crowded with animal life do 
not fit the usual picture of desert life. 
True desert conditions are nearby. One 
finds that the western part of Promon- 
tory Ridge, which looks down on the 
teeming Bear River Bay marshes, has 
only ten inches of rain or less per year. 
One of the characteristics of life of the 
region is the sudden transition from one 
animal habitat to another. 

In order to reach the Salt Lake Desert 
region, which has less than five inches of 
rain a year, one should travel by auto- 
mobile or train through Salt Lake City 
to Knolls, about eighty miles west of 
Great Salt Lake on the transcontinental 
automobile road, which we shall hope is 
now improved out of the axle-deep ruts 
filled with fine dust that characterized it 
a year ago. Here are two types of des- 
ert: the lifeless alkali flats, and the 











FIG. 14. BLUE HERON’S 
HAT ISLAND. 














FIG. 15. THE ROUND UP OF 
WHITE PELICAN. 


adjoining sand dunes where life is m: 
abundant. 

There a brief search gave us the west 
ern harvester ant; two dragon 
Libellula and Epiaeschna; numer 
Lycosid spiders; robber flies, Asilida: 
adult ant lions, Myrmeleon; darkling 
beetles, burrowing in the sand; solita 
wasps, Specidae; tiger beetles, Cin 
dellidae; four species of grasshopp 
one praying mantis; two lizards, 
desert race runner (Cnemidophorus 
sellatus tessellatus) and the sage sv 
(Sceloporus graciosus) ; the coyote an: 
species of Lepus. 

Other interesting animal communit 
available from headquarters near Log 
include those of Bear Lake, a beaut 
mountain lake some seventeen miles | 
and eight miles wide, about 6,000 
above sea level, with an extensive sw: 
at the north end, and with a small 





ANIMAL COMMUNITIES 


r spring nearby. There is the ex- 


ive Logan Cave on the route to Bear 


In Idaho, within a day’s run by 
mobile, one may find lava beds at 
the ‘Craters of the Moon.’’ One may 
find planarian watercress swamps, small 
alkali flats, extensive areas waterlogged 
from irrigation, together with the ex- 
pected mountain brooks with their ex- 
cellent supply of stocked trout and asso- 
ciated animals. 

The problems arising from a consid- 
eration of the animal communities of the 
region are numberless. The 
economie ones are being attacked, but 
many of the underlying biological prob- 
lems are untouched as yet. 
vast need of studies in taxonomy, par- 
ticularly among the insect groups. <A 
great many of the specimens collected 
are new species or new varieties. Thus 
Dr. Annette Braun collected micro- 
lepidoptera in this region for six weeks 
in 1924 and obtained thirty-six 
species and one new genus out of one 


obvious 


There is a 


new 


hundred and fourteen species on which 
she reports. It seems a pity that the 
interest haus shifted so far from taxon- 
omy that much of this basic work re- 
mains untouched in the western country. 
When species are unknown, it is obvious 
that the 
species are unsuspected. In a 


ecological relations of many 
region 
offering such sharp lines of demareation 
different 


one has an 


communities 
opportunity for 


animal 
unusual 


between 


$95 


profitable study ot the operath 


Dai i 
environmental factors in limiting distri 
bution. Topographic, climatic and soilic 


transitions are sudden and extreme 


Such analy ses obv ously eall for mod rn 
instrumental studies as well as the 


biolog 


and always necessary studies ot! 
eal relations. 
It is important to record that the rural 


and city population of the region ar 


unusually interested in the results of 


biological investigations and are sympa 
thetie and re ady to be he Ipful in furthe 
ing such work. This is in part due to 
their recognition of the dependence of 
the agriculture and mining of the region 
upon scientifie aid. 

With a fairly extensive field experi 
ence with different types of animal habi 
tats, I know of no other region possess 
ing so great a variety of animal com 
munities within so short a range, and | 


have never seen in nature such a demo 
stration of the primeval abundance ot 
animal life on land. The fact that 
nearby there may be an almost absolute 
dearth of animals only makes the abun 
dance more dramatic. The availability 
of this region for an interesting summet 
excursion for biologists is by no means 
lessened by its proximity to the Jackso1 
Hole country and Yellowstone Nationa 


Park on the north and to the spectacu 


lar Cedar Breaks and Bryce’s Canyon 


region to the south. 
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By Professor J. E.. GREAVES 


AGRICULTURAL 


THERE are probably few individuals 
who have lived to the age of understand- 
ing without 
the 


least themselves 
What is life? From 
whence does it come, and how does the 
living differ from the lifeless? 

have been riddles of the centuries. 


asking at 
questions : 


These 

The 
philosophers have pondered over them. 
The scientists have taken to their labora- 
tories in from 
From the very dawn 
find that all mankind has 
itself with 


an endeavor to wring 


hature an answer. 


ot history we 


concerned these momentous 


questions, and to-day some will say that 


they are no nearer solved than when 


primitive man strolled from his eave, 


club in hand, to slay the living that by 


might live. Be this as it 
may, contrary to the belief of many, the 


SO doing he 


search has vielded a harvest rich indeed. 
It is the history of this harvest and some 
of its fruits which we wish to examine 
briefly. 

The race is like the child in that dur- 
ing the early stages of development the 
imagination is the predominating 
stinct; henee we find the first deserip- 


in- 


tions of the origin of life highly imag- 
inative. 
the Goddess Gea as the mother of man- 
kind. In their glorious mythology they 
pictured men and women as springing 
into life from the the 
earth. The Celts pictured the soil as 
peopled with gnomes and pixies, friends 
mankind. Many ancient 
writers fancifully portrayed the trans- 
formation of dead into living matter. 
The Greek philosophers taught it. 
Aristotle wrote in 384 B.C.: ‘‘ Animals 
sometimes arise in soil, in plants or in 
other animals.”’ 


The ancient Greeks looked on 


stones Cast on 


or foes of 
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COLLEGE, 


LOGAN, UTAH 

Three centuries later Ovid. in | 
sertation the 
phy, defends the doctrine of sponta: 
Virgil in 


gives directions the 


on Pythagorean p! 


generation, whereas 

Georgics for 

ficial production of bees. 
Paracelsus (1492-1541), 


philosopher who greatly 


a Swiss 1 
eal Col 
fact and fancy, gives instructions fi 
making of Homunculus. Certai: 
stances are to be placed in a bottl 
bottle is well stoppered and burned 
manure heap. Every day certain 
tations are pronounced over the | 
In time, so Paracelsus declares, a 
living human being (homunculus 

appear in the bottle. He naively adn 
that he never succeeded in keeping 
little man alive after it was taken 

the bottle. 


and describes and even pictures cert 


Kircher went a step 


animals which he claims were spont 
produced 
through the 
ments of plants. 

During the middle of the sixte 
century thought that 
gave rise to fish and other animals 
that water was the cause of fermentat 


ously before his very 


action of water on 


Cardano 


An Italian, Bononant, tells of a wond 
ful transformation which 
have witnessed. Rotten timber whic 


he elaims 


rescued from the sea produced a 
butterflies ; 
butterflies bee 
Gradually 


rise to 
strangest of all the 
birds and flew away. 


these gave 


grotesque fanciful opinions concer 
the origin of life were abandoned, 
it was believed that only the lower p! 
and animals, 
lice, mites and 
spontaneously. 


algae, lic 
eould dev 
to-day we 


seaweeds, 
maggots 


Even 
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fairly intelligent individuals who be- 
lieve that mites and lice can develop 
without parents and that the hair from 
the tail or mane of a horse will change 
into a worm or snake if placed in water 
and exposed to light and warmth. 

Every one took it as a self-evident fact 
that maggots originated spontaneously 
from decomposing meat or cheese, until 
an Italian poet and physician, Redi 
(1626-98) , took the simple precaution of 
screening the mouth of jars containing 
meat so that flies could not enter. They 
were attracted by the odor and depos- 
ited their eggs on the gauze, ard it was 
from these that the so-called ‘‘worms’’ 
arose. 

By the middle of the seventeenth cen- 
tury the theory of the spontaneous gen- 
eration of mice, scorpions and maggots 
had been proven untenable. But at this 
time Leeuwenhoek discovered various 


living moving animalcules in raindrops, 
saliva and many putrefying substances. 


Then all were sure there had been dis- 
covered the origin of life. For any one 
provided with this new instrument, the 
microscope, could easily demonstrate for 
himself the spontaneous generation of 
microscopic eels in vinegar or produce 
myriads of different and interesting 
creatures in simple infusions of hay or 
other organic material. 

Needham, a Catholic priest, in 1745 
placed decaying organic matter in a 
closed vessel. This he placed on hot 
ashes to destroy any existing life. On 
examining the contents of the vessel 
after a time, he found micro-organisms 
which were not there in the beginning. 
From this he evolved his theory that a 
foree called ‘‘productive’’ or ‘‘vegeta- 
tive’’ existed which was responsible for 
the formation of organized beings. The 
great naturalist, Buffon, elaborated the 
theory that there were certain unchange- 
able parts common to all living creatures. 
After death these ultimate constituents 
were supposed to be set free and become 
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active until with one another and still 
other particles they gave rise to swarms 
of microscopic living creatures. 

In 1769 Spallanzani repeated the work 
of Needham. He boiled the material for 
one hour and kept it in hermetically 
sealed flasks. He wrote: ‘‘I used her- 
metically sealed vessels. I kept them for 
one hour in boiling water, and after 
opening and examining their contents, 
after a reasonable interval, I found not 
the slightest trace of animalcules, though 
I had examined the infusion from nine- 
teen different vessels.’’ 

But the believers in the theory of 
spontaneous generation were not con- 
vinced, as they claimed that the boiling 
had altered the character of the infusion 
so it was unfit for the production of life. 
Voltaire, with his characteristic satire, 
took up the fight at this point and ridi- 
culed the operations of the English 
clergy ‘‘who had engendered eels in the 
gravy of boiled mutton’’ and wittily 
remarked: ‘‘It is strange that men 
should deny a creator and yet attribute 
to themselves the power of creating 
eels.’’ This, however, was a controversy 
to be settled not by ridicule but by ex- 
perimental evidence. 

Spallanzani answered their objections 
by cracking one of the flasks. Air en- 
tered and decay immediately set in. 
Even this was not sufficient to overthrow 
an age-long belief. The abiogenist 
argued that ‘‘the sealing of the flask 
excluded air and the oxygen of air is 
essential for the generation of life.’’ 

This objection was answered by the 
work of many an ingenious investigator. 
Schulze in 1836 passed air through 
strong acids and then into boiled infu- 
sions and failed to find life even after 
the infusion had stood some time. 
Schwann passed the air through highly 
heated tubes with the same results. To 
this the argument of the opponents was, 
‘‘heat and chemicals so alter the physi- 
eal and chemical composition of the air 





498 THE SCIENTIFIC MONTHLY 


that it is unable to engender life.’’ The 
work of Shroeder and Dusch (1853) was 
more convincing, for they found that it 
is sufficient to stopper bottles containing 
heated milk, meat and other perishable 
substances and they will keep indefi- 
nitely. 

Even this was not sufficient to over- 
throw the belief in spontaneous genera- 
tion, for as late as 1859 Panchet revived 
it in a book in which he heaped experi- 
ment upon experiment and argument 
upon argument spiced with the logic and 
sarcasm of the man of science in favor 
of spontaneous generation. He was 
opposed by Pasteur, who collected the 
floating particles of the air surrounding 
his laboratory in the Rue d’Ulm and 
subjected them to microscopic examina- 
tion. He sowed them in sterilized infu- 
sions and obtained abundant crops of 
microscopic organisms. He showed that 
the cause which communicated life to the 
infusion was not uniformally diffused, 
but in the workshop and crowded streets 
of Paris living organisms were numer- 
ous, whereas on the tops of high moun- 
tains and glaciers the air is usually free 
from life. He showed that beef tea 
sterilized in flasks with the neck bent 
like that of a swan did not spoil, even 
though exposed to the atmosphere. As 
late as 1922 there was exhibited in the 
United States one of those flasks of beef 
tea which it was claimed Pasteur had 
prepared over fifty years before; it was 
still clear and free from life. 

In the spring of 1864 nearly all Paris 
was at one of Pasteur’s lectures in which 
he portrayed vividly and with a touch 
of seorn for his adversaries his conclu- 
sion concerning the origin of bacteria. 
He said: ‘‘There is no condition known 
to-day in which you can affirm that 
microscopic beings come into the world 
without germs, without parents like 
themselves. They who allege it have 
been the sport of illusions, of ill-made 
experiments, vitiated by errors which 


they have not been able to perceive, ang 
have not known how to avoid.’’ Then 
in a passage of singular beauty he , 
scribed himself watching and imploring 
his flasks to give him a sign of life, byt 
they would not, ‘‘for I have kept from 
them, and am still keeping from them 
that one thing which is above the power 
of man to make; I have kept from them 
the germs which float in the air; I have 
kept from them life.’’ 

Thus was established the principle 
that life springs only from life, from 
the viewpoint of the welfare of the 
human race the most momentous discov- 
ery made by man, for on it is reared 
those three sciences which have done so 
much to prevent, alleviate and cure 
human ills—bacteriology, pathology and 
surgery. 

To-day we can only speculate as to 
the origin of life on this planet. The 
most outstanding theories can be sum- 
marized as follows: 

Vitalism had its champions for ages 
and reached the heyday of its power 
in the eighteenth century. It assumes 
that an all-controlling, unknown and 
unknowable mystical and permechanical 
force was responsible for all living 
processes. Such a postulate carries the 
subject beyond the realm of scientific 
investigation and as here laid down is 
not generally held by the thinkers of 
to-day. 

All experiments performed by man 
and those occurring naturally and stud- 
ied by man invariably point to the con- 
elusion that life always springs from 
life. This has caused many serious 
thinkers to ask, ‘‘Is not life as old as 
matter itself and is carried from planet 
to planet?’’ Some bacterial forms will 
lie dormant for years and stand tempera- 
tures as low as 250 degrees C. Hence 
Arrhenius suggests that life is driven 
from planet to planet by light waves, 


-and finds lodgment and grows wherever 


conditions are appropriate. Such a 
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hypothesis removes the question from 
this to some other sphere beyond the 
reach of man and does not satisfy the 
inquisitive mind; hence various other 
theories have been formulated which try 
to account for its formation on this 
earth. In all these it is assumed that 
the various changes occurring in the 
cooling and reacting earth gave rise to 
molecules endowed with life. All are in- 
genuous but speculative and loudly pro 
claim the need of a future Darwin with 
a mind great enough to sweep the whole 
universe and formulate for mankind a 
fruitful working hypothesis. In the 
meantime, man accepts the dictum that 
life springs only from life and divided 
the objects on the earth into the two 
great classes—the living and the lifeless. 
The former possess certain characteris- 
ties which are not possessed by the lat- 
ter. These properties are movement, 
crowth, reproduction, respiration and 
irritability. It is to a study of these 


that the scientist has turned his attention 
during the last quarter of a century. 
Lifeless matter often manifests move- 


ment. A rock, cut from the side of a 
mountain, rolls into the valley below. 
Movement is due to position. The mi- 
gration of the amoeba may be closely 
imitated with a drop of chloroform 
placed in water on a superficially hard- 
ened shellac surface. A marked surface 
tension develops between the chloroform, 
the water and the moist shellac layer; 
soon the chloroform and shellac com- 
mence to be moistened at some point, and 
at this point the surface tension of the 
chloroform, is lowered and it seeks to 
spread itself out. By various modifica- 
tions of this method one can imitate the 
chasing of small amoebae by larger ones, 
the taking up of food and very many 
interesting life phenomena. In all these 
imitations, however, it is to be noted that 
the impelling factor comes from without, 
whereas in the living cell it comes from 
within. This may manifest itself as the 
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change of position on the earth’s surface, 
as in the case of the animal or the inter- 
nal protoplasmatic movements of the 
plant cells. While much of this may be 
due to osmotic the proto- 
plasm, yet the energy comes from the 
food, and in this the law of conservation 
of energy has been found to rigidly hold. 
From it we are learning that the efficient 
engines for the transformation of energy 
are not man-made but the natural living 
cells. And although in this respect the 
body of man is wonderful, yet the little 
firefly we observe darting about on a 
dark summer evening is probably the 
most efficient dynamo in existence. 

Growth, yes, lifeless material grows, as 
even the young boy understands as he 
rolls his snowman. A lump of copper 
sulfate thrown into a dilute solution of 
potassium ferrocyanid soon develops a 
brown envelope which throws out up- 
ward-growing runners, and in half an 
hour’s time the fluid is filled witii figures 
which vividly recall both the shape and 
color of the seaweed. The weight of the 
resulting artificial plants may be 150 
times that of the original copper sul- 
phate. We all know that a crystal placed 
in the mother liquid grows. This has 
been likened unto the growth of the liv- 
ing organism, but only a moment’s 
thought is necessary to show that the 
likeness is only superficial. Crystals 
grow by the addition of a like material, 
whereas the living cell takes dissimilar 
substances and transforms them into an- 
other material: living tissue. 

Inasmuch as growth viewed from the 
physiological viewpoint consists of the 
transforming of unorganized foodstuffs 
into new chemical entities which consti- 
tute the organized protoplasm of the 
animal, it is evident that the living or- 
ganism must have food. It is but a short 
time since the rule was that the food of 
man should contain carbohydrates, fats, 
proteins and water. Ash was looked 
upon more as an impurity which was 


changes of 
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tolerated but not essential until it was 
found that an animal on such a diet died 
sooner than another receiving only 
water. Ash then was found essential 
not alone as building material but as a 
regulator of body processes, and some 
even claim that life phenomena function 
even more through the mineral elements 
than through the organic. To-day we 
know that a diet consisting of carbo- 
hydrates, fats, proteins, ash and water 
will not maintain growth unless the 
growth-promoting Vitamine B is pres- 
ent, and even then for only a short time 
unless the regulatory Vitamins A, C and 
D are also included in the diet. Nor is 
the kind of protein without significance. 
The growth-promoting lysine and the 
regulatory tryptophane must be con- 
tained within their molecule. 

The diet may meet all these require- 
ments and still there be no growth even 
in the young animal, or when there is 


growth it may be abnormal, as in the 
ease of gigantism, acromegaly and myxe- 
dema, when there is an abnormal func- 


tioning of the endocrine organs. The 
results which have been obtained in 
transforming the cretin into a normal 
individual is a metamorphosis as won- 
derful as the transforming of the tad- 
pole into the frog. Gudermasch made 
the remarkable discovery that even this 
metamorphosis, which in our climate 
usually occurs during the third or 
fourth month of life of the tadpole, can 
be brought about at will even in the 
youngest tadpoles by feeding them with 
thyroid gland—no matter from what 
animal. By feeding very young tad- 
poles with this substance frogs no larger 
than a fly can be produced. Allen added 
the observation that if a young tadpole 
is deprived of its thyroid gland it is 
unable ever to become a frog and it re- 
mains a tadpole, which, however, can 
reach a long life and continue to grow 
beyond the usual size of the tadpole. 
However, when such abnormal tadpoles 
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are fed with thyroid they promptly 
undergo metamorphosis. Similarly, the 
products of the endocrine organs govern 
the nature and rate of growth. 

The size which the individual reaches 
is not alone determined by inheritance 
and the food received but also by the 
activity of the pituitary gland. For to. 
day in animal experiments there is pro- 
duced at will the giant or the pigmy by 
the use of tethelin. These discoveries 
have placed in the hands of the dietitian 
and physician weapons against abnor. 
malities of growth in stature and in 
mind which in the age of mythology 
were attributed only to the gods. 

In man there are periods of rapid 
growth followed by quiescent periods. 
These are three in number, each begin- 
ning with a period of relatively slow 
growth, followed by a period of very 
rapid growth and culminating with the 
termination of the cycle in a period of 
slackening growth again. In the case of 
the first two cycles this slackening of 
growth is followed by a fresh spurt of 
acceleration due to the succeeding cycle. 
The first cycle closes toward the end of 
the first year, the second about the sixth 
year and the third at maturity. It has 
been recently shown by Robertson that 
these cycles of growth obey the equation 
of an autocatalyzed monomolecular re- 
action. 

The third characteristic of the living. 
and the only property it is certain that 
some of the simpler organisms possesses 
—organisms too small to be seen with 
even the most powerful microscope—is 
that of reproduction. 

Although the morphological changes 
occurring in multiplication have long 
been studied, it is only recently that suc- 
cessful attempts have been made to study 
that first stage of reproduction—fertili 
zation. The work of Loeb on the egg of 
the sea urchin or frog has demonstrated 
that they may be successfully fertilized 
by treating first with a dilute solution of 
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butyric acid and then with hypertonic 
sea water. When thus treated the un- 
fertilized egg develops into the adult 
possessing maternal characteristics. 
This called forth from the laity the 
statement that life had been created, but 
the answer from the scientist came, 
“No, life has not been created. There 
has only been arrested a chemical proc- 
ess which has its origin with the origin 
of the cell and which ultimately ends in 
the death of the organism.’’ To test this 
proposition the unfertilized cell was 
treated with antiseptic strong enough to 
retard enzymic action but not strong 
enough to kill the cell, and even the un- 
fertilized cell developed for some time. 
Moreover, Loeb found that the duration 
of life, barring accidents and disease, in 
the metazoa, is inversely proportional to 
the temperature at which that animal is 
living. Decrease the temperature ten 
degrees and one doubles or trebles the 
length of life. Or, in other words, liv- 


ing matter within certain limits obeys 
the temperature law of van’t Hoff and 
Arrhenius. 

If certain salt-water fish be placed in 
a solution of common salt having the 
same osmotic pressure as has sea water 


the fish soon die. Death in this case is 
not due to a lack of food, as a similar 
fish placed in distilled water lives for 
some time. Now, if a small quantity of 
calcium chlorid had been added to the 
first solution the fish would have lived. 
Moreover, if the heart be removed from 
the body of an animal and placed in a 
salt solution it soon dies, but if small 
quantities of calcium salts be present the 
heart beats normally. Now, the tissues 
of the animal are all bathed during 
health in a solution having a balanced 
composition, but in some diseases this 
concentration is changed. Hence, we 
have abnormal function, or even death. 
This plays a part in many nervous dis- 
orders. Probably it is often the prime 
factor in chorea, or even some tumorous 
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growths may have their origin in some 
such fashion. Moreover this discovery 
explains the action of many of the com- 
mon ¢athartics on the human organism. 
Inasmuch as they are calcium precipi- 
tants, they leave an unbalanced condi- 
tion in the protoplasm—hence, the in- 
creased muscular contractions. 

The same laws hold in the unicellular 
and multicellular animals, that is, they 
must not only have sufficient mineral 
food, but it must be in the right propor- 
tion. Hence, when viewed by them- 
selves, the experiments on the fertiliza- 
tion of the egg appear trivial, but from 
them has been developed this funda- 
mental law—‘‘Normal life is possible 
only when necessary salts combine with 
the colloids of living substances in a defi- 
nite ratio.’’ 

Finally, we have two other properties 
of living matter—respiration and irrita- 
bility—which often require special ap- 
paratus for their detection but which are 
just as fundamental as the others. All 
living things respire and consume oxy- 
gen, liberate energy and give off carbon 
dioxide. This is obvious in the case of 
man, but not in the case of the potato; 
but allow water to find its way into the 
potato pit, and the potatoes are 
drowned, as man would be. Two ker- 
nels of wheat side by side appear the 
same—one is alive and will grow if 
placed in suitable soil, the other is dead 
and will not grow. The two seeds placed 
in the chamber of a biometer show un- 
mistakable differences in the quantity of 
carbon dioxide production. 

Both the living and the dead 
gives off carbon dioxide, the differences 
being only in quantity. The living cell, 
however, is markedly different from the 
dead in that it is irritable. Prick a man 
with a pin and he jumps and says, 
‘*‘Ouch,’’ or he may even use stronger 
language. Prick the living seed with a 
pin and it also jumps and says, ‘‘Ouch,’’ 
but in language which it requires the 


seed 
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biometer to detect and interpret. It 
gives off more carbon dioxide. This is 
true of all cells, even in the nerves which 
many seem to think obtain their energy 
from some other source than the metabo- 
lized food. This property of increased 
carbon dioxide output and irritation is 
so general that it has come to be spoken 
of as ‘‘a chemical sign of life.’’ And 
by following this gaseous exchange in 
the higher animals it is possible to deter- 
mine whether carbohydrates, fats or pro- 
teins are being burned, or whether one 
is being transformed into one of the 
others. 

For years all these transformations 
were explained by the statement that 
they were ‘‘cell activities.’’ But refined 
chemical and biological methods have 
made it possible to push aside the mantle 
surrounding the cell and to gather some 
of the engines with which life acts. And 


to-day many scientists are busy studying 


these engines—the enzymes. At first 
attempts were made to obtain the puri- 
fied product, but, inasmuch as we have 
no criterion by which purity can be 
judged and further because of the ex- 
treme unstability of the product, the 
work is extremely difficult. Efforts, 
therefore, are being made to synthesize 
the enzymes and to learn the laws gov- 
erning their activity. 

Advances have already been made. 
Euler has produced an artificial oxidase, 
Falk an artificial lipase. The synthesis 
and control of artificial enzymes will 
revolutionize the science and art of 
organic synthesis. It may make it pos- 
sible to control or combat pathological 
conditions in the human organism. 

All the vital steps in digestion are due 
to enzymes. When they fail, due to dis- 
ease, will it be possible to replace them 
by the laboratory product? This is 
being done in the ease of the diabetic 
who has lost his power to oxidize sugar. 
He is being given insulin which replaces 
the product which he can no longer syn- 
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thesize, and the unfortunate individual! 
is being saved from a living death. The 
sugar-beet by means of its leaves gathers 
carbon dioxide and kinetic energy. 
Through its roots it drinks in water, Ip 
the cell they are transformed into 
sucrose. Some time in the future wil] 
the sugar factory be a place in which 
carbon dioxide of limestone through th: 
intervention of catalysts is made to com- 
bine with water, thus producing formal. 
dehyde, which on condensing yields 
sugar? 

Having synthesized the carbohydrates, 
why not the fats, and finally the pro- 
teins, and thus the laboratory in place 
of the field become the source of the food 
of man? This I grant is imaginary and 
to-day sounds like a dream. But we 
must remember that synthetic alazarine 
red and indigo blue have replaced the 
natural products from the madder and 
indigo plants. Camphor no longer comes 
only from the camphor tree. The syn- 
thetic perfumes are destroying the 
flower industries of Italy and France. 
Cocaine has been replaced by the syn- 
thetic product, procain, which possesses 
all the anesthetic properties of the nat- 
ural product and is devoid of its toxicity. 
Synthetic products bid fair to accom- 
plish in the case of pneumonia, tubercu- 
losis and cancer what salvarsan and 
quinine are doing in the case of syphilis 
and malaria. To-day it is possible that 
a synthetie drug will conquer that hor- 
rible plague, leprosy. Hence, it requires 
a vivid imagination to even portray the 
possibilities of the future. 

We have seen how rich has been the 
harvest from a functional study of the 
living cell. No less interesting and re- 
munerative has been the structural 
study. All recognize that there are no 
two men exactly alike. The cattleman 
tells us that he has no two cattle alike, 
the sheepherder that there are no two 
sheep alike, the botanist that no two 
leaves or blades of grass are alike, and 
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now the biologist tells us that the pro- 
teins composing our tissues are different 
from those composing the tissues of other 
individuals. Our individuality goes 
back to each individual cell. True, they 
are composed of the same amino acids, 
but these are arranged in different com- 
binations. Now, from the nineteen 
amino acids could there be produced 
enough different proteins for all? Cal- 
culating the theoretical number of per- 
mutations and combinations we find 
there to be no less than two million b:1l- 
lion different proteins. These, while the 
stream of life is coursing through the 
living cell, are held in a certain labile 
position. When death comes they swing 
back to the stable. 

Throughout the study of the living 
cell one is impressed with the order, the 
correlation, the smooth and compact way 
in which the reaction goes on in the liv- 
ing cell in opposition to the many imi- 
tative methods of man. One example 
will make this clear. Man fixes nitrogen 
by means of a gigantic are light in a 
chimney through which a current of hot 
air is blown. The flaming disk has a 
diameter of seven feet and reaches a 
temperature in the neighborhood of 
6,300 degrees F. The product dissolved 
in water gives us nitric acid. In another 
method air is cooled to —194 degrees 
C., the nitrogen boiled off, mixed with 
hydrogen in the proportion of 1 to 3, 
heated to a temperature of 1,300 degrees 


C., and then passed over finely divided . 


uranium. There results ammonia. Thus, 
in synthetic processes great variations in 
temperatures and huge, complicated, ex- 
pensive apparatus are used. 

When the bacterial cell fixes nitrogen 
there is also a real conflagration in which 
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plant residues act as the fuel and the 
bacterial body the furnace. But how 
different are the two! The living cell is 
90 per cent. water and weighs only one 
two-hundredth million of a milligram. 
It works in the dark, damp, warm soil 
and generates little heat and no light. It 
produces not simple nitrie acid and am- 
monia but the highly complex proteins. 

This living cell is an engine which not 
only does its work, but it repairs its own 
wornout parts. It works by means of 
enzymes. The reactions of each are ac- 
curately timed to meet the reactions of 
all the others and to meet the require- 
ments of the living cell. Old protoplasm 
is torn out, new is made to take its place. 
The carbohydrates and fats are syste- 
matically fragmented so the energy is 
nicely liberated to meet the needs of the 
living organism. However, when the 
master of ceremonies, life, departs, each 
works independent of the others. They 
pull and they tear until they destroy 
their very home. It is as if they are 
vying with each other to see which can 
do the most damage. 

‘*And now to-day in the electron of 
the atom and in the germ cell of living 
protoplasm, we have at last come upon 
God in his workshop and exclaimed, ‘It 
is all machinery!’ The spiritualist has 
said, ‘Behind it is the breath of God!’ 
One has found a universe that works, the 
other a universe that is significant. One 
has found the tools; the other, the work- 
man. But whether he be a mechanist or 
vitalist, materialist or spiritualist, both 
are agreed that the endless discovery of 
natural law is the only way to cooperate 
with it. This alone is organic morality ; 
this alone is progress.”’ 





THE MYTH ABOUT BACON AND THE 
INDUCTIVE METHOD 


By Professor MORRIS R. COHEN 
THE COLLEGE OF THE CITY OF NEW YORK 


THE popular belief that Francis Bacon 
was the founder of modern science is so 
flagrantly in contradiction with all the 
facts of the history of science and so 
patently belied by the contents of 
Bacon’s ‘‘Sylva Sylvarum’’ or the sec- 
ond book of his ‘‘ Novum Organum’’ that 
it is most instructive to inquire how such 
an absurd belief ever gained currency 
among educated people. Unfortunately, 
however, the history of science previous 
to the seventeenth century is practically 
a closed book to those. without both a 
classical and a scientific training. Even 
professional historians like Professor 
Robinson in his ‘‘Mind in the Making’”’ 
seem to confirm the conventional fable 
that there was no science before the sev- 
enteenth century. Some _ indications, 
therefore, of the actual situation must 
be set down at the beginning. 

(1) No one can well dispute the fact 
that the great body of modern science 
rests on foundations already laid before 
the appearance of the ‘‘Novum Or- 
ganum’’ in 1620. One needs only to 
mention the work of men like Coperni- 
eus, Kepler, Galileo, Stevinus and Gil- 
bert in physics, or of Vesalius and Har- 
vey in biology—omitting, for simplicity 
of argument, the great mathematicians 
from Archimedes to Tartaglio and Car- 
danus. As all these men had long lines 
of predecessors as well as fellow-workers, 
Bacon’s repeated claim that there was 
altogether no well-established science 
based on experience before he came on 
the scene would in any other man be 
characterized as the claim of a crank 
or charlatan. Ignorance on Bacon’s 
part is too generous an excuse. For he 
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certainly must have known something 
of the epoch-making scientific work of 
Harvey, whom he knew personal! 
Does this not make it appear that 
Bacon’s exaggerated claims to original- 
ity as to scientific method was the cour- 
tier’s desire to gain prestige in the eyes 
of King James? Certainly his treatment 
of Gilbert’s unpublished writings which 
were entrusted to him did not show any 
disinterested desire for the spread of 
truth. 

(2) But whatever we may think of 
the fact and the motives for Bacon’s 
ignoring the scientific work of his own 
and previous time, there is the still more 
significant fact that he positively op- 
posed the great constructive scientific 
achievements of his day—the achieve- 
ments on which subsequent scientific 
progress has in fact been based. 

(a) He opposed, for instance, the 
Copernican astronomy which had re- 
ceived notable confirmation in his day 
through the scientific work of Kepler 
and Galileo. This fact is so glaring that 
many of Bacon’s admirers have resorted 
to strange arguments to minimize it. 
They have attempted to do so either by 
softening the statement of the fact or 
by trying to find some justification for 
Bacon’s position. Neither of these argu- 
ments, however, is in the least tenable. 

Despite the beclouding efforts of 
Whewell and others, Bacon’s opposition 
to the Copernican astronomy was em- 
phatically explicit. In his ‘‘De Augmen. 
Scient.,’”* he speaks of ‘‘the extravagant 
idea of diurnal motion of the earth, an 
opinion which we can demonstrate to be 

1 Book III, Ch. 4. 
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most false.’” This he repeats in the 
“Novum Organum.’” 

Those who try to save the prestige of 
Bacon by claiming that in his day the 
evidence for the Copernican astronomy 
was inadequate, imply that Bacon’s 
sense of evidence was superior to that 
of Kepler, Galileo and Gilbert. But this 
can not for a moment be tolerated by 
any one familiar with the mathematical 
work of Kepler, with Galileo’s demon- 
stration of the phases of Venus and 
especially with the very flimsy character 
of the evidence which Bacon himself ad- 
duced for the older view. His boasted 
proof consisted of nothing else but the 
naive repetition of the Aristotelian doc- 
trine that ‘‘the eternal motion of revolu- 
tion appears peculiar to the heavenly 
bodies, rest to this globe.’”* 

(b) Bacon also opposed the growing 
and fruitful method of explaining physi- 
cal phenomena as far as possible in terms 
of mechanics. This method, begun by 
the ancient Greeks and developed by the 
Italians in the latter part of the six- 
teenth century, did not appeal to Bacon, 
who believed in species spiritualis as the 
explanation of sound and that the ‘‘hu- 
man understanding is perverted by ob- 
serving the power of mechanical arts.’”* 
Despite a few grudgingly approving 
words, Gilbert’s genuinely experimental 
philosophy is rejected in principle. His 
experiments with magnets® are called a 
waste of time, and his fundamental dis- 
coveries in electricity and magnetism 
which have proved basic are character- 
ized as fables.° 

(3) Not only did Bacon ignore or 
oppose what was sound in the science 
of his day, but he himself, despite all 
his grandiloquent claims, failed to make 
a single important contribution to 
science. 


2 Bk. I., Ch. 46; ef. Glob. Int., Ch. 6. 
8‘*Novum Organum,’’ II, 35; ef. II, 36. 
4 Ibid., I, 66. 

5 Ibid., I, 70. 

* Ibid., II, 48. 
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The only two claims in this respect 
that I have ever seen are that Bacon 
anticipated Newton’s discovery of gravi- 
tation and that he discovered heat to be 
a form of motion. Neither of these 
claims is true. 

The first claim is made by Voltaire 
in the famous essay which did more than 
anything else to establish Bacon’s great 
European reputation. But the claim 
that Bacon anticipated Newton’s law of 
gravitation is absurd on the face of it, 
since the Newtonian theory is based on 
the Copernican astronomy, which Bacon 
rejected. Moreover, Voltaire, like other 
admirers of Bacon, does not seem to have 
read Bacon with care or noticed his dis- 
tinct assertion that bodies lose weight 
below the surface of the earth.’ New- 
ton could certainly not have been in- 
fluenced by such nonsense. Bacon’s 
knowledge that the speed of falling bod- 
ies increases as they approach the earth 
—which Voltaire confuses with the law 
of gravitation—was an old commonplace 
in no way discovered by Bacon, whose 
views went no deeper than the observa- 
tion that some bodies are heavy, some 
light, and some neither.® 

The second claim, that Bacon antici- 
pated the modern doctrine of heat as a 
form of motion, is likewise untenable. 
For Bacon rejected the atomic theory 
(‘‘Novum Organum,’’ II, 8), and his 
method of induction led him to infer 
that the motion which produces heat 
**should take place not in the very mi- 
nutest particles but rather in those of 
some tolerable dimensions.’’® 

How far Bacon himself was from mak- 
ing any fruitful contributions to science 
is amply illustrated by the observations 
and conclusions on almost every page of 
his ‘‘Sylva Sylvanum’’ and other pre- 
tended scientific works. A few examples 
from the more widely read ‘‘ Novum Or- 
ganum’’ may be cited: Refusing to grant 

t Ibid., I, 33. 


8 Top. Part Se. Ob. 3. 
®**Novum Organum,’’ II, 20. 





506 


that fire can ever separate the elements 
of a compound, he recommends the study 
of the spirit in every body, ‘‘whether 
that spirit is copious and exuberant, or 
meager and scarce, fine or coarse, aeri- 
form or igniform, ete.’”° Or consider 
the queer jumble of unrelated phe- 
nomena in his tables of instances on 
which an induction as to heat is to be 
based, containing the following gems: 
Confined air is particularly warm in 
winter, and ‘‘the irritation of surround- 
ing cold increases heat as may be seen 
in fires during a sharp frost.’’ All 
shaggy substances are warm, and so are 
spirits of wine. Boiling water surpasses 
in heat some flames, ete. I am not un- 


aware that with due diligence somewhat 
similar absurdities may be culled from 
the pages of Gilbert, Kepler, Galileo, 
Boyle and even later writers in the 
Transactions of the Royal Society. But 
these men have positive achievement in 


science to their credit. Bacon has none. 
Nor could he very well have made any 
scientific discoveries so long as he be- 
lieved in explaining things by ‘‘spirits’’ 
and relying on ‘‘axioms’’ whereby ‘‘gold 
or any metal or stone is generated from 
the original menstruum.’”? 

(4) Others have urged that while 
Bacon did not. himself make any direct 
contribution to science, he founded the 
true method of science, the method of in- 
duction. There is, however, not a single 
authenticated record of any one ever 
making any important discovery in 
science by following Bacon’s method and 
its mechanical tables and twenty-seven 
prerogative instances. It would, indeed, 
be most amazing if the man who ignored 
or rejected what was soundest in the 
science of his day, and put down as fact 
or conclusion so many absurdities as 
Bacon did, should become the originator 
or true expounder of scientific method. 

It is true that some scientists, ¢.g., 
Boyle and other founders of the Royal 

10 Jbid., II, 7. 

11 Jbid., II, 5. 
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Society, paid great tribute to Bacon. 
But none of their really scientific eop- 
tributions was determined by the Bacon- 
ian method. It was rather the methods 
which Bacon rejected, the methods of 
Kepler, Galileo and Gilbert, that they 
followed in their successful efforts 
Also, the idea of a society for the pro- 
motion of natural and experimental 
knowledge was developed by the Italians 
(e.g., the Lincean Society, of which Gali- 
leo was a member) long before Bacon. 

We need not ignore the fact that in 
the first book of the ‘‘ Novum Organum”’ 
and more especially in his doctrine of 
the idols, Bacon has given us a most 
vivid, stirring and still applicable ac- 
count of the perennial difficulties in the 
scientific study of nature. But his un- 
usually eloquent appeal for the study 
of facts as opposed to idle speculation 
was neither new nor in fact very effec- 
tive in the actual development of science. 
In the century before Bacon the Span- 
iard Vives had made the same criticisms, 
the same exhortations and almost the 
same grandiose plans. Indeed, we find 
the same appeal for the direct study of 
nature continually urged as far back as 
the twelfth century by the scholastic 
Adelard of Bath. But it is all rather 
futile. Science flourishes not on good 
intentions produced by pious exhorta- 
tions, but on the suggestion of definite 
directions of inquiry and definite work- 
able methods, and these Bacon entirely 
failed to produce. 

Bacon’s failure is most instructive be- 
cause it shows the illusory character of 
the idea of induction which he and Mill 
after him made popular. According to 
this view the scientist begins without any 
regard for previous thought. Resolved 
not to anticipate nature, he lets the facts 
record their own tale. All this is purely 
Utopian. The facts of nature do not 
stream in on us with all their relevant 
characteristics duly marked. The num- 
ber of possible circumstances that can be 
noted about any object is indefinitely 
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large. Scientific progress depends upon 
considering only the circumstances that 
turn out to be relevant to the point of 
our inquiry. But what we consider rele- 
yant, ¢.g., in the inquiry as to the cause 
of cancer, depends upon previous knowl- 
edge. Hence scientific discoveries are 
not made by those who begin with an 
unbiased mind in the form of a tubula 
rasa, but by those who have derived 
fruitful ideas from the study of previous 
science. In the absence of carefully con- 
sidered methods of observation that de- 
pend upon previous knowledge and criti- 
eal reflection, the observation of nature 
herself is sterile. Those who think they 
ean start any natural inquiry without 
“anticipating nature’’ or making any as- 
sumptions at all are just complacently 
ignorant. In any case, any one who be- 
gins, in the Baconian fashion, to observe 
nature de novo is bound to find many 
“‘facts’’ which are not so. Thus Bacon 
himself observes that cold diminishes 


after passing a certain altitude,’? that 
air is transformed into water,** that clear 
nights are cooler than cloudy ones,** that 
water in wells is warmer in winter than 
in summer,” and that the moon draws 


forth heat, induces putrefaction, in- 
creases moisture and excites the motions 
of spirits.*° Of course many of the ab- 
surd observations that crowd the pages 
of Bacon were made for him by some of 
his assistants, like the Reverend Rawley, 
or taken from popular manuals of his 
day. But they are in any case typical 
of what untrained observers can and do 
record. No reader of Bacon can ques- 
tion his genius or the fertility of his 
mind; but a comparison of his ideas on 
science with the works of previous scien- 
tists upon whom he heaped rhetorical 
scorn shows the utter irrelevance of 
Bacon’s ideas to the actual progress of 

12 Jbid., II, 27. 

18‘*Sylva Sylvanum,’’ 27. 

14 Thid., 326. 

15 Tbid., 885. 

36 Ibid., 889.- 
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science. Thus his classification of the 
types of motion display great ingenuity. 
But all such concepts as the ‘‘motion of 
liberty,’’ in which bodies ‘‘strive with 
all their power to rebound and resume 
their former density,’’ lack the direct 
relevance which we find in the ideas of 
the sixteenth-century Italian predeces- 
sors of Galileo, ike Benedetti. Compare 
similarly Bacon’s vague statements 
about colors as ‘‘solitary’’ instances or 
white color as a ‘‘migratory’’ instance 
with the observations of Kepler’s ‘‘ Di- 
optries’’ or even with the observations on 
the rainbow in Vitello’s Optics published 
in 1270. The utter futility of the un- 
trained amateur in science is borne in on 
us when we compare Bacon’s ideas on 
the motion of the pulse, or his explana- 
tion of sex organs’? with the contem- 
porary work of Harvey. 

No wonder that a real scientist like 
Harvey was moved to say that Bacon 
wrote science like a lord chancellor. 

How, then, in the light of the fore- 
going readily verifiable facts, are we to 
explain the tremendous extent and per- 
sistence of the tradition that looks to 
Bacon as the founder of modern science? 

The first point to note is that Bacon 
is still eminently readable, while the 
scientific works of Kepler, Galileo, Gil- 
bert and Harvey, not to mention their 
predecessors, are inaccessible to the gen- 
eral reader. The change from Latin to 
the vernacular as the language of the 
learned, together with the rapid growth 
of new technical methods the 
eighteenth century, has made it difficult 
for scientists themselves to read the 
works of their predecessors of the six- 
teenth or previous centuries. But Bacon 
ean be read by everybody. His pithy 
sayings are sententious and quotable like 
Cicero’s. The general reader is carried 
away by the splendid rhetoric with 
which Bacon denounces as useless all 
previous work in science; and his errors 


since 


17‘*Novum Organum,’’ I, 27. 
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of fact or irrelevance of ideas are either 
not recognized as such or else covered 
by the very broad but unhistorical re- 
flection that they were good enough for 
Bacon’s times. 

The main source, however, of the Ba- 
conian myth is the great romantic appeal 
which inheres in the fundamental idea 
of organizing science on a new basis call- 
ing for no special aptitude or technical 
training. Technical science involves an 
arduous routine which can not be popu- 
lar with the uninitiated. The multitude 
(including scientists away from their 
special domain) will always delight in 
any plan for a new deal in science—‘‘a 
discovery which will lead to the discov- 
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ery of everything else,’’** or ‘‘a synopsis 
of all the natures that exist in the uni- 
verse.’ That which makes utopias 
spring up perennially is found in Bacor 
idea that if his system could be est 
lished ‘‘the invention of all causes and 
sciences would be the labor of but a fey 
years.’’*° Jispecially in an age that be 
lieves in democracy and mechanical! 
progress it is pleasant to be told tha 
science exists for material enrichment 
and that everything can be achieved by 
rules leaving little to superior wits.”* It 
requires painful efforts to disabuse our- 
selves of such pleasant illusion. 

18 Tbid., I, 129. 

19 Tbid., II, 21. 

20 Tbid., I, 112. 

21 Ibid., I, 111 and I, 122. 





GENIUS AND HEALTH 


By Dr. J. F. ROGERS 


U. S&S. BUREAU 


ALL mental activity is the associate of 
physical activity. It is dependent pri- 
marily on the working of nervous 
mechanisms, but these do not function 
properly without adequate support from 
the other organs. It is possible for 
brilliant exhibitions of mental activity to 
take place in comparatively feeble or 
badly diseased bodies, as witness the 
writing of the ‘‘Essay on the Human 
Understanding’’ by the consumptive 


Locke, or the composition of his later 
quartettes by the dropsical Beethoven, 
but these are of the nature of exceptions. 
The prod ction of the former was inter- 
minably drawn out and the compositions 
of Beethoven’s last years, though rich in 
quality, were scant in quantity. 


Emerson declared that ‘‘genius con- 
sists in health, in plenipotence of that 
top of condition which allows of not only 
exercise but frolic of fancy.’’ Only the 
healthy frolie either bodily or mentally. 

Bernard Shaw, in his ‘‘Saint Joan,’’ 
defines a genius as ‘‘a person who, see- 
ing deeper than other people, has a dif- 
ferent set of ethical valuations from 
theirs and has energy enough to give 
effect to this extra vision and its valua- 
tions in whatever manner best suits his 
or her specific talents.’’ There needs be 
specific talents, but there must be energy 
behind these, and of a very real, bread 
and butter origin. Certainly Joan was 
an illustrious example of this definition, 
as she was of the dictum of Emerson. 

‘History is philosophy teaching by 
examples’’ and perhaps even more truth- 
fully and definitely biography is hy- 
giene teaching by examples, for, aside 
from the peculiar traits of nervous 
structure inherited or shaped to some 
degree by experience, ‘the accomplish- 
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ment of the great man, whether in quan- 
tity or quality, depends on his general 
physical development and the care which 
he takes of his bodily machine from day 
to day. ’ 


How THE GREAT MAN LOOKED 


The great man has usually looked the 
part. Lowell said of Emerson that there 
‘“was a majesty about him beyond all 
the men I have ever known.’’ Washing- 
ton impressed those about him as being 
no ordinary man, and Dr. James 
Thatcher said ‘‘the strength and propor- 
tion of his joints and muscles appeared 
to be commensurate with the preeminent 
powers of his mind.’’ Goethe was lik- 
ened in his youth to an Apollo, and the 
physician Hufeland declared that never 
had he ‘‘met with a man in whom 
bodily and mental organization were so 
perfect.’’ Tennyson was ‘‘one of the 
finest looking men in the world.’’ 
Wordsworth was, according to the artist 
Hayden, ‘‘of very fine heroic propor- 
tions.’’ Southey looked an ideal poet, 
Byron was as beautiful as his verse and 
was likened to ‘‘the god of the Vatican, 
the Apollo Belvidere.’’ Leonardo da 
Vinci had a figure of beautiful propor- 
tions and a noble and engaging presence. 
Walter Scott was eminently handsome, 
**much above the usual standard’’ and 
‘east in the mould of young Hercules,’’ 
with a ‘‘fresh and brilliant complexion 
and a countenance of great dignity.’’ 

PHYSIQUE 

The great man has not always been of 
large bulk or of tall stature. Dr. Sam- 
uel Johnson was a Polyphemus for size 
and strength, but De Quincey was, in the 
language of Carlyle, ‘‘one of the smallest 
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man figures I ever saw . . . you would 
have taken him for the beautifullest lit- 
tle child.’’ Dumas was six feet tall and 
well proportioned. Charles Lamb was of 
diminutive stature and with a ‘‘frame 
so fragile that it seemed as if a breath 
would overthrow it.’’ The composer and 
violinist Spohr was of ‘‘ Herculean pro- 
portions,’’ while Weber was ‘‘small, 
meagre, almost insignificant.’’ Thomas 
Jefferson was six feet, two inches tall, 
and slender; Franklin was five feet and 
rotund. The rugged Carlyle was five 
feet eleven, the deformed and sickly 
Pope was but four feet six. 

Great men have usually been of me- 
dium stature, the best height for concen- 
tration of bodily power. Beethoven was 
five feet five, with broad shoulders and 
firmly built. Siegfried said that it 
seemed as if ‘‘in that limited space was 
concentrated the pluck of twenty battal- 
ions.”’ Brahms was ‘‘rather short,’’ 


‘‘square and solidly built,’’ ‘‘the very 


impersonation of energy.’’ Balzac was 
five feet high, with, otherwise, ‘‘a colos- 
sal body,’’ ‘‘his whole being breathed 
intense vitality’’ and ‘‘he both charmed 
and fascinated the beholder.’? Napoleon 
was five feet six, slender in earlier years 
and not very prepossessing, but at forty 
he is described by Captain Maitland as 
a ‘‘remarkably strong and well-built 
man.’’ Chalmers was of ‘‘middle height, 
thick set and brawny but not corpu- 
lent,’’ with an ‘‘erect, royal air.’’ 
Macaulay was short, sturdy and ‘‘mar- 
velously upright.’’ Victor Hugo was 
erect, strongly built, with a complexion 
like that ‘‘of a ripe winter apple, fair 
and rosy as a child’s and but little 
wrinkled.’’ 
ENERGY AND ENDURANCE 

Michelangelo was neither tall nor 

short, fat nor thin, but very muscular 


and so well preserved that, at eighty-six, 
he is said to have sat drawing for three 


consecutive hours, until cramps in his, 
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limbs reminded him of his advanced 
years. Rubens was fond of horseback 
riding, did not use a mah! stick to ste; 
his hand until he was fifty-seven, and 
though he lived to be sixty-three, non 
of his works shows trace of enfeebled 
powers. Titian was still wielding th, 
brush with almost his earlier skill when 
he was stricken by the plague at about 
one hundred. His end ‘‘came as a sur. 
prise to his friends,’’ says Vasari, ‘‘sine 
he lived a life so strong and resisting 
that it seemed able to withstand all t 
assaults of time.’’ 

Napoleon ‘‘could work for eighteen 
hours at a stretch at one subject or 
many.’’ No eight-hour day for him. 
**Never,’’ says Roederer, ‘‘have I seen 
his mind weary; never have I seen his 
mind without spring; not in the strain 
of body, wrath or the most violent exer- 
cise.’’ One of his ministers complained 
that ‘‘it would require a constitution . 
iron to go through with what we do. 
After a day’s ride in a carriage we no 
sooner alight than we mount on horse- 
back and sometimes remain in our sad- 
dies for ten or twelve hours succes- 
sively.’’ In his fortieth year Napoleon 
rode ninety miles without stirrups in five 
hours and a half. His surgeon Percy 
said that he was ‘‘made of iron, soul and 
body, always on horseback, galloping 
about in all weathers, bivouacking, work- 
ing like ten men, never ill, never tired.”’ 
Even his enemies declared that Napoleon 
had a capacity for work equal to that of 
four other men. 

Such powerfully built bodies were 
storehouses of energy so abundant that 
it not only displayed itself in work but 
slopped over into muscular play. Sir 
Walter Scott was as hearty and hardy as 
any of the heroes of his novels. As Car- 
lyle said, he ‘‘was intrinsically very 
much the old fighting borderer of prior 
centuries. . . . In the saddle with foray- 
spear, he would have acquitted himself 
as he did at his desk with his pen. . . 
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He could have fought at Redswire, 
eracking crowns with the fiercest, if that 
had been the task; could have harried 
eattle in Tyndale repaying injury with 
compound interest.’’ Despite his lame- 
ness he walked twenty or thirty miles 
with pleasure, and as a woodsman he 
wielded the axe to more effect than any 
of his tenants. 

Browning looked ‘‘a monument of 
sturdy health.’’ As a boy he was the 
swiftest runner and best ball player in 
his school. He was a fine horseman, was 
a tireless walker and was proud of his 
strength. Only in the latest months of 
his eighty-four years did he show failure 
of his mental powers. Wordsworth at 
sixty walked twenty to thirty miles a 
day, was without match as a mountain 
climber and was ‘‘still the crack skater 
of Rydal Lake.’’ 

Goethe in his younger years excelled 
all his companions in active sports. He 


could skate all day and into the night, 


and his love of swimming was so great 
that he braved the water in December. 
Even when beyond eighty he was still so 
vigorous as to produce truly remarkable 
works. Richard Porson, the famous 
Greek scholar, ‘‘had great bodily 
strength and often walked from Cam- 
bridge to London, a distance of fifty-two 
miles, to attend his club in the evening.’’ 
Alexander Von Humboldt in some of his 
expeditions was on foot for fourteen 
hours a day, and at sixty ‘‘climbed high 
mountains without show of fatigue.’’ 
“In my travels,’’ he says, ‘‘I kept my 
health everywhere. I passed through 
the midst of black vomit and yellow 
fever untouched.’’ 

Many great generals were remarkably 
robust. Prince Eugene was possessed of 
great muscular strength, as was also 
Marshal Saxe and Turenne. Washing- 
ton excelled even the hardy hunters and 
woodsmen in athletic feats. He said of 
himself, ‘‘I have a constitution hardy 
enough to encounter and undergo the 


dll 


most severe trials and I flatter myself 
resolution to face what any man dares.’”’ 
He was a strong swimmer, was very fond 
of dancing and horseback riding. His 
diary shows that he rode on many occa- 
sions as much as sixty miles a day, and 
Lawrence Washington tells us that he 
‘‘usually rode from Rockingham to 
Princeton,’’ a ‘istance of five miles, ‘‘in 
forty minute His only demand of a 
horse was that ‘‘it would go along.’’ 
Any viciousness of the animal mattered 
not at all to this bold rider. At Mount 
Vernon his favorite sport was fox hunt- 
ing, and, three times a week he had, by 
eandle light, his breakfast of ‘‘three 
small Indian hoe cakes and as many 
dishes of tea’’ and was off with the 
hounds before sunrise. Thomas Jeffer- 
son spent so much time over his studies 
that he had for his sole exercise while in 
college a rapid run in the evening to a 
certain stone a mile distant in the coun- 
try and return. Like Washington, he 
was, in his earlier years, fond of danc- 
ing. He often walked fourteen miles at 
a stretch, and to within a few days of 
his death it was his habit ‘‘no matter 
what his occupation, or what office he 
held, to spend the hours between one and 
three in the afternoon on horseback.’’ 
At the age of seventy he sometimes rode 
as much as forty miles. Franklin was 
a great swimmer. On one occasion he 
swam for four miles in the Thames, 
‘‘performing in the way many feats of 
activity, both upon and under the 
water.’’ He obtained such a reputation 
as a water dog that he thought seriously 
of becoming a teacher of swimming. 
Even at forty he still swam for two 
hours at a stretch. He astonished his 
fellow printers by carrying two forms of 
type to their one, and, in his old age, he 
was fond of displaying his strength by 
lifting heavy books. Because of his size 
and strength Dr. Samuel Johnson was 
advised by a certain luckless publisher 
to get a porter’s knot and turn porter. 
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Set upon one night by four footpads, he 
kept them at bay until the watch came 
up. He frequently in his younger years 
walked from Litchfield to Birmingham 
and back again, a distance of thirty 
miles, without fatigue, and in his trip to 
the Hebrides Boswell says that ‘‘ninety- 
five days were never passed by any man 
in more vigorous exercise.’’ He was a 
bold swimmer, and though he ordinarily 
moved like a manacled elephant, he at 
sixty-eight writes delightedly, ‘‘I ran a 
race this day and beat Baretti.’’ Rob- 
ert Burns was very robust until alcohol 
and a morbid outlook on life got the 
better of him, and his finest songs came 
to him while following the plough when 
most of us would be too exhausted to 
use our brains. Byron was a skilful and 
strong boxer and he swam the Hellespont 
in an hour and ten minutes. Poe, before 
he became a victim of alcohol, was a good 
runner and jumper, but was especially 
distinguished as a swimmer. When fif- 
teen he swam in the James River for six 
miles against a strong tide without ap- 
parent fatigue. Dean Swift enjoyed 
walking and boating, but preferred rid- 
ing, thinking it good for liver and brain. 
He punningly wrote to Archbishop King 
that he ‘‘rowed after health like a water- 
man, and rode after it like a post boy.’’ 

Keats was very robust until after 
twenty-two. He was short but broad- 
shouldered and was the best fighter in 
his school. He lived a ‘‘clean and stren- 
uous life.’’ After the development of 
tuberculosis he tramped thirty miles a 
day in sun or rain in a vain attempt to 
rid himself of his malady. The poet, 
Southey, thought nothing of a walk of 
twenty-five miles when upward of sixty, 
while Shelley, who was especially fond 
of boating, though slightly built, ‘‘could 
take an oar and could stick to a seat for 
any time against any force of current or 
of wind, not only without complaining, 
but without being compelled to give in 
until the set task was accomplished, 


though it should involve some miles of 
hard pulling.’’ . 

Dickens found rest and recreation in 
walking—‘‘twelve, fifteen, even twenty 
miles a day were none too much for 
him,’’ and on one occasion he turned oyt 
early and did thirty miles before break. 
fast. ‘‘Swinging his blackthorn stick.” 
says Fields, ‘‘his little figure sprang for. 
ward over the ground, and it took a 
practiced pair of legs to keep alongside 
of his voice.’? Mark Twain’s biographer. 
Paine, says of him ‘‘in no other man 
have I ever seen such physical endur. 
ance. ’’ 

Though seemingly ‘‘an air fed man,”’ 
Charles Lamb was ‘‘as wiry as an Arab”’ 
and ‘‘could walk all dzy.’’ Carlyle at 
eighty-two still walked five miles a day. 
Tolstoi was an expert swimmer, enjoy- 
ing the water after sixty-five. At sixty- 
six he learned to ride a bicycle and to do 
so without the handle bar. He was an 
excellent rider, and in his later years ix 
delighted in all manner of manual work 
At fifty-eight Tolstoi walked from Mos- 
cow to Yasnasa, a distance of one hun- 
dred and thirty miles, in three days. He 
started with three young men, two of 
whom broke down by the way. Tolstoi 
reached the end of his journey in a 
merry mood and declared he had never 
enjoyed anything so much in his life. 
John Wesley, while of slight physique, 
was an expert swimmer and his journal! 
has been called ‘‘the most amazing rec- 
ord of human exertion ever penned.”’ 
Eight thousand miles was his annual 
record for travel on foot and on horse- 
back for many a long year, and ‘‘he 
spoke oftener and to more people than 
any man who ever lived.’’ Coleridge, 
one day of the year in which he wrote 
the Ancient Mariner, walked forty miles 
without apparent fatigue. Beethoven, 
whether it rained or snowed or hailed. or 
the thermometer stood an inch or two 
below the freezing point, took his walk 
in double quick time of five miles or more 
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into the country. Brahms was a tireless 
mountain climber, and Wagner was the 
best ‘‘tumbler and somersault-turner of 
the large Dresden school,’’ was a daring 
mountain climber and when nearly sev- 
enty delighted to astonish his friends by 
standing on his head. Tehaikowsky read 
somewhere that, in order to keep in 
health, a man ought to walk for two 
hours a day and he followed this rule 
“with as much conscientiousness and 
superstition as though some terrible 
eatastrophe would follow should he re- 
turn five minutes too soon. Leonardo 
da Vinei excelled all the youth of his 
city in athletic feats and Turner walked 
twenty miles or more a day, working as 
he walked. Emerson at twenty took a 
pleasure walk of forty miles into Con- 
necticut and at thirty-four mentions in 
his journal a walk with Hawthorne of 
twelve miles. Even the delicately made 
and ‘‘washable away’’ DeQuincey con- 
sidered fourteen miles as essential to his 
health, and at seventy he often walked 
seventeen miles a day. 


Sources or ENERGY 

But such display of energy on the part 
of the great man means that there was 
a source of energy behind it. There 
must be an adequate supply of fuel to 
keep the engine working at such a pitch 
of perfection. Francis Galton, in his 
study of men of genius, observed that 
‘most notabilities have been great caters 
and excellent digesters on literally the 
same principle that the furnace which 
can raise more steam than usual for one 
of its size must burn more fully and well 
than common.’’ Tom Tyers remarked of 
Dr. Johnson that ‘‘his bulk seemed to 
require now and then to be repaired by 
kitchen physic.’’ Though Johnson de- 
clared that he ‘‘had never been hungry 
but onee,’’ he always ate ‘‘with the 
fiereeness of the famished.’’ ‘‘I never 
knew a man,”’ says Boswell, ‘‘who rel- 
ished good eating more than he did.’’ 
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He was an exacting guest, and when a 
meal to which he was invited was a dis- 
appointment to him he would remark to 


Boswell, ‘‘this was a good dinner 
enough, to be sure, but was not a dinner 
to ask a man to.’’ His remarks on feed- 
ing are characteristic, honest and wise. 
**Some people,’’ he said, ‘‘have a foolish 
way of not minding, or pretending not 
to mind what they eat. For my part, I 
mind my belly very studiously and care- 
fully; for I look upon it that he who 
does not mind his belly will hardly mind 
anything else.’’ The great man is more 
often but half conscious of what he eats. 
He is seldom, and the greatest man 
never, an epicure. He is concerned with 
larger matters. Napoleon in his earlier 
years gave very little thought to his eat- 
ing. He ate hurriedly, his dinner last- 
ing from seven to twelve minutes. He 
preferred plain dishes and was most 
fond of chicken, red mullet, roast mut- 
ton, beans, lentils and macaroni. He 
had chocolate or ices served in the midst 
of his work. As emperor he became 
more interested in pastries and grew 
obese from excess of food, but, for his 
time, he was temperate 
feeder. 

Washington’s breakfast 
three small corn cakes, sometimes with 


considered a 
consisted of 


honey, and of three dishes of tea. At 
dinner ‘‘he ate heartily, but was not 
particular in his diet, with the exception 
of fish, of which he was exceedingly 
fond.’’ He partook sparingly of dessert 
and when served any dish that was very 
rich he refused it with the remark, 
‘‘That is too good for me.’’ His supper 
consisted of two cups of tea with or with- 
out toast. Jefferson ate heartily but 
mostly of vegetables, of which he raised 
a great variety. Franklin in his printer 
days tried vegetarianism partly for the 
sake of economy, partly for bodily bene- 
fit. He, however, returned later to the 
use of meats, and, as in the case of Napo- 
leon, in his years of prosperity the pleas- 
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ure of the table often got the better of 
his bodily activities, and he suffered the 
consequences in attacks of gout. How- 
ever, he was quite aware of his fault and 
so kept his intemperance within such 
bounds that to the latest years of his long 
life he was in condition for superior 
mental work. 

Dean Swift ‘‘ecared not for luxurious 
feeding. He would enjoy a herring with 
Vans or bacon and beans with Addison 
as much as he did turtle with the Pre- 
mier. When Bolingbroke sent him the 
menu of a luxurious dinner’’ he replied, 
**Pooh! I care nothing for your bill of 
fare, send me a bill of your company.’’ 

Michelangelo is pictured in his last 
years by Condivi as ‘‘healthy above all 
things, as well by reason of his natural 
constitution as of the exercise he takes, 
and habitual continence in food.’’ When 
intent on some work he ‘‘confined his 
diet to a piece of bread which he ate in 
the midst of his labors.’”’” He was 
pleased with a present of fifteen mar- 
garine cheeses and fourteen pounds of 
sausage—‘‘the latter very welcome, as 
was also the cheese.’’ Beethoven paid 
little attention to his eating but was 
fond of fish and of macaroni with Par- 
mesan cheese. His breakfast was usually 
coffee and his supper a plate of soup. 
Brahms ‘‘was extraordinarily modest in 
his daily life. Thirty-five to forty cents 
was the most he spent for his dinner and 
this includes (the cost of) a glass of beer 
or a half pint of wine.’’ Both he and 
Beethoven were very fond of coffee. 
Wagner was frequently changing his 
diet to test its effect. His biographer 
says that ‘‘what he underwent in vain 
attempts to diet himself into robust 
health is almost past belief.’’ He was 
always a meat eater. ‘‘I eat no sweet 
stuffs,’’ he writes, ‘‘only meat, as one 
may hear, I believe, in my music.’’ 

Dumas was interested in affairs of the 
kitchen and was a master cook. He in- 
vented a salad ‘‘without vinegar or oil’’ 


and other dishes. He ‘‘was moderat; 
and select in the matter of his own 
food’’ and was ‘‘abstemious in drink.” 
In the midst of one of the cholera epi- 
demics his son found him seated alone 
and devouring several melons. ‘‘Don’t 
you trouble,’’ he said in reply to the ex. 
clamation of horror, ‘‘this is just the 
right time to eat them—you can 
them for nothing.’’ 

Scott did most of his literary work 
before breakfast and this was his chief 
meal. ‘‘No fox hunter,’’ says Lockhart. 
‘fever prepared himself for the field 
with more plentiful delicacies of a 
Seotch breakfast, with some solid article. 
on which he did most hearty execution— 
a round of beef—a pastry, such as made 
Gil Blas’ eyes water, or, most welcome 
of all, a cold sheep’s head. .. . A hug 
brown loaf flanked his elbow. . . . But 
this robust supply would have served 
him in fact for the day. He never tast: 
anything more before dinner, and at 


dinner he ate sparingly.’’ Field said ot 
Dickens that he had rarely seen a man 
eat and drink less. 

Emerson took whatever was set before 


him and enjoyed it. Pie formed a part 
of his breakfast and was the first thing 
attacked. He had two cups of coffee for 
breakfast and tea for supper. ‘‘ Rarely 
he noticed and praised some dish in an 
amusing manner, but should any men- 
tion of ingredients arise he always inter- 
rupted with, ‘No! No! it is made of vio- 
lets; it has no common history,’ or ex- 
pressions to that purpose. He tried 
vegetarianism at the suggestion of 
Aleott, but finding no benefit in it he 
returned to the use of meat once a day.”’ 
Goethe had a cup of chocolate at eleven 
and his dinner at two. For this meal 
‘‘his appetite was immense. Even on 
days when he expressed himself as not 
being hungry he ate much more than 
most men. Puddings, sweets and cake 
were always welcome.’’ Between eight 
and nine he had a frugal supper of a 
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little salad and preserves.’’ DeQuincey 
noted that Charles Lamb was peculiarly 
temperate in eating, and the same could 
be said of DeQuincey, for coffee, rice, 
milk and a square inch or two of mutton 
were the materials that invariably made 
up his meals. 

The great genius has sometimes become 
so absorbed in his labor that he has 
neglected for long periods to take in 
fuel, and when he did so, he has had to 
make up for the omission. Balzac dur- 
ing his spells of composing would work 
for ‘‘eighteen to twenty hours daily for 
weeks, seeing no one, eating sparingly, 
sipping his coffee, and refreshing his 
jaded anatomy by taking a bath, in 
which he would lie for a whole hour 
plunged in meditation.’’ After such a 


fast he once appeared suddenly and at 
a restaurant ordered and practically 
consumed all the following: ‘‘a hundred 
oysters; twelve chops; a young duck; 
a pair of roast partridges; a sole; a rel- 


ish; sweets; fruit (more than a dozen 
pears being swallowed) ; choice wines; 
coffee and liquids. ’’ 

The great man has been as temperate 
in drink as in meats. He is too keenly 
conscious of the depressing effects of 
alcohol not to avoid its influence. Some 
few, like Bismarck and Dr. Johnson, 
could consume enormous quantities with- 
out apparent effect, but the latter aban- 
doned his excessive consumption, observ- 
ing that ‘‘wine gives a man nothing. It 
neither gives him knowledge nor wit; it 
only animates a man, and enables him to 
bring out what a dread of company has 
suppressed. .. . But this may be good 
or it may be bad.’’ It is ‘‘one of the 
disadvantages of wine that it makes a 
man mistake words for thought.’’ 
Schubert and Burns purposely drowned 
their hypersensitive souls in wine, and 
suffered the consequences as did Poe, 
while Thackeray shortened his days with 
dinners and drinks. Herbert Spencer 
took opium for sleeplessness and Cole- 
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ridge and DeQuincey because of bodily 
pain, and the latter manfully threw off 
the yoke of bondage after he had reached 
a dose of eight thousand drops. Even in 
an age when alcohol was a part of every 
meal, Wordsworth and Shelley drank 
only water, and while Keats possibly 
found inspiration from wine, De- 
Quincey’s ‘‘most deadly certainty of 
failure was the touching of anything in 
the nature of wine or spirits.’” Wagner 
was disgusted with the wine bibbing and 
beer indulged in by those who celebrated 
his birthday. 


REST 


It is often said of great men that they 
needed and took but few hours of sleep. 
It is true that in their desire to accom- 
plish as much work as possible they 
have spent no more hours in bed than 
was necessary, but those who iound that 
less than six or eight hours would suffice 
them were very few. Alexander von 
Humboldt, Linnaeus, Cuvier, Dumas, 
Bismarck and the composer Dvorak are 
all the four-hour sleepers I have come 
upon in a long list of distinguished men. 
Napoleon, who is sometimes mentioned in 
this class, took from six to eight hours 
and did not hesitate to nap in the day- 
time and even in the midst of conversa- 
tion. He could go for long periods with- 
out sleep, but he always condemned him- 
self to correspondingly long periods of 
rest afterward, sleeping on one occasion 
for thirty-six hours at a stretch. 

Goethe was a very sound sleeper, and 
Descartes, who is said to have done more 
original work than any man of his cen- 
tury, slept a great deal. Brahms could 
sleep at will and under any conditions 
and Dumas, ‘‘after writing for some 
hours at a stretch, would suddenly fling 
himself on his bed, and in a few seconds 
be sound asleep; fifteen or twenty min- 
utes later he would wake up again with 
equal abruptness and return to work— 
a giant refreshed.’’ 
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The great man has, because of his con- 
cern for fitness for his task, tried to keep 
himself in superior health, though this 
was not always possible. A few bril- 
liant geniuses have fallen early victims 
to the bacterial scourge of the day which 
fell upon the strong and weak. Raphael 
was carried off by bubonic plague, Mo- 
zart by typhus fever, Keats, Chopin and 
Weber and others by tuberculosis. A 
few great men, a very few, through 
over-sensitiveness to their treatment by 
the world, lost their genius and their 
lives by dissipation. Sad examples of 
these are Burns, Schubert and Poe. 
Jonathan Swift was early attacked by a 
disease of the ear which extended to his 
brain and clouded his later life. He 
fought it tooth and nail, though without 
effect. He wrote at fifty-five, ‘‘ without 
health and good humor I would rather 
be a dog.”’ 


Tue SHACKLES or SICKNESS 


A few great people, robust in early 
life—Darwin, Carlyle, Spencer, George 
Eliot and others—suffered from ill 
health in middle life and were limited 
in their working hours prolably from 
the disastrous results of eyestrain. Her- 
bert Spencer, at the age of thirteen, in 
a fit of homesickness, walked from school 
to his home, covering forty-eight miles 
the first day, forty-seven miles the sec- 
ond and twenty the third. Though he 
seemed little the worse for this journey, 
this, with his later engineering work of 
eighteen hours a day, may have been 
sufficient to injure his highly strung ner- 
vous system. 

Taine, the eminent French scholar, set 
for himself in youth a daily program of 
mental toil, with only twenty minutes’ 
play after dinner and an hour of music 
in the evening. Not an eight hour, but a 
sixteen hour day. By thirty his mental 
machinery was working badly, and his 
program had for years to be reversed, 
so that he read or wrote for an hour or 
two and spent the rest of the time in 


gardening, in twelve-mile walks and the 
like vegetative occupations. Writing at 
thirty-four he says: ‘‘I am like a vio. 
lin of which the pegs are too small: 
having become worn out from being eon- 
stantly turned, they no longer bite the 
wood but slip and let the strings become 
loose, so loose that the sound is spoilt and 
often altogether absent.’’ Nevertheless. 
a man who can undertake twelve-mile 
walks is no weakling and perhaps Dr, 
Gould was right in attributing his ail- 
ments and distress in mental work to 
eyestrain; he certainly showed some 
symptoms, but the ‘‘intellectual’’ pace 
set in his early program was neverthe- 
less a hazardous one. 

Lord Bacon spoke of himself as ‘‘a 
man of no great share of health who 
must therefore lose much time.’’ Spi- 
noza early suffered from disease and was 
an invalid by forty. John Locke kept 
his frail body in health until thirty-five, 
but from that time he suffered from lung 
disease which ‘‘painfully impeded his 
schemes of work and occasionally in- 
duced states of mind altogether at vari- 
ance with its otherwise robust charac- 
ter.’’ He was twenty years in writing 
his famous ‘‘ Essay on the Human Un- 
derstanding.’’ It was done, he tells us, 
‘*by incoherent parcels and after long 
intervals of neglect.’’ No man was more 
keenly impressed with the value of 
health, and his ‘‘Thoughts on Educa- 
tion’’ begins with the words, ‘‘Our clay 
cottage is not to be neglected’’—for ‘“‘he 
whose body is crazy and feeble will 
never be able to advance in it.’’ 

Immanuel Kant is the most remarkable 
of the great men of frail physique. 
‘*Possibly a more meager, arid, parched 
anatomy of a man has not appeared on 
this earth.’’ He was so delicate that it 
is said that he took cold from handling 
damp proof-sheets. Yet by the utmost 
eare he kept himself for nearly four- 
score years in the nicest of health, ‘‘like 
a gymnastic artist,’’ as he expressed it, 
‘*halancing himself upon the slack rope 
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of life without once swerving to the 
right or to the left.’’ However, despite 
the great sway of his influence over the 
thought of the world, he found himself 
disturbed in his larger plans by the nar- 
row limits of bodily power within which 
they must be worked out. 

Edwin Booth was limited in his phys- 
ieal endurance and found himself too 
exhausted after his acting for further 
exercise, while Lord Lyons, one of Great 
Britain’s most distinguished diplomats, 
worked most exceptionally to within a 
month of his death at seventy, with only 
so much muscular exercise as was neces- 
sary to get him about his house and to 
his carriage. 

St. Bernard, St. Francis and Savon- 
arola are said to have injured their 
health by over-enthusiastic fasting and 
other ascetic practices, while Martin 
Luther, after starving himself in the 
monastery to the point of emaciation, 
went, after his break with Rome, to the 


opposite extreme and suffered the con- 


sequences of high living. He drank 
wine, as he put it, ‘‘to spite the devil,’’ 
that is, the devil in the form of monasti- 
cism. He meant well, however, for he 
said, ‘‘We ought to do our part, and 
take care of our bodies; but when we are 
tempted, abstinence is a hundred times 
worse than eating and drinking.’’ 

Many great men, like Johnson and 
Dickens and Gibbon and Macaulay and 
Watt and Turenne, were very delicate 
children who by special care attained 
superior health and lived a long life. 
Another of this group, Descartes, said 
of himself: ‘‘The conservation of health 
has always been the principal end of my 
studies.’’ 


PHYSIQUE AND PROFESSION 


Of the great men already mentioned 
it will be noted that the artists and mu- 
sicians and poets are, contrary to the 
usval notion, quite as robust as the sol- 
diers or statesmen. It was pointed out 
by Francis Galton that of all groups of 


ol7 


the great the clergymen who have at- 
tained distinction show the greatest num- 
ber of physically inferior men. There 
are good reasons for this in that to 
within very recent times the spirit of 
asceticism so swayed the church that the 
body was too often looked upon with in- 
difference, if not with contempt, by its 
ministers, the ministry itself was looked 
upon as fit only for the feeble and was, 
because of the general atmosphere of 
asceticism in which it was shrouded, 
shunned by the more robust. Phillips 
Brooks said that he felt he was giving 
up his manhood when he entered upon 
the work of the ministry. All this is 
changed and with it the physique of the 
minister is changing. The delicate child 
is no longer considered by his parents 
as predestined a preacher. In a recent 
installation of a clergyman in a pulpit 
of direct Puritan descent, a conspicuous 
part of the charge to the new incumbent 
referred to the care he should take to 
preserve his health and strength, since 
on these the whole success of his work 
would depend. 

Francis Thompson has pointed out 
that we moderns are scourged quite 
enough with dyspepsia and other ail- 
ments without the use of the whip or the 
hair shirt. As shining examples of the 
robust great man in the pulpit, we have, 
besides Phillips Brooks, who was never 
sick, Beecher, who knew no fatigue he 
could not sleep out in a night, Spurgeon, 
Chalmers and many other giants. 

Philosophy has also enrolled in her 
ranks many men of frail physique, as 
Kant and Spinoza and Bacon, but it has 
also had among its followers such robust 
beings as the hardy, hoplite soldier Soc- 
rates, the ‘‘healthy and high spirited 
Mill,’’ and Hobbs, who at seventy was 
an enthusiastic tennis player and who 
still wielded his pen at ninety. 


Tue Great Man as HEALTH TEACHER 


The man ambitious to work out his 
life task in the most perfect manner has 
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felt more keenly than the man of lesser 
inspiration the need for the most sensi- 
tive and enduring bodily instrument 
with which to accomplish his work. 
Feeling so keenly the handicap of ill 
health he has had a finer insight into the 
laws of health. The most eloquent ser- 
mons on hygiene are to be found, not in 
the professional health books of the day 
but in the writings of such men as 
Moliére, Cervantes, Montaigne, Michel- 
angelo, Walter Scott, John Wesley, Car- 
lyle, Bacon, Smollett, Rabelais, Locke, 
Voltaire, Johnson, Swift, Berkeley, 
Beecher, Franklin, DeQuincey, Kings- 
ley, Browning, Francis Thompson and 
Emerson. 

Though these and many more great 
men have preached the precepts of 
health, they would have been the last to 
have given health undue concern or to 
have desired others to do so. In fact it 


is one of the secrets of their own health 
and accomplishment that they made the 


quality and quantity of their work the 
test of health. Idleness and introspec- 
tion are ruinous to health. Health is de- 
veloped most by the exercise of all one’s 
faculties in absorbing work.. One must 
lose himself to find himself. The real 
invalid Moliére laughs at the man who 
makes himself miserable with imaginary 
ills, and Joseph Addison, suffering as he 
was from asthma, devoted one of his 
essays to the folly of paying undue at- 
tention to health. ‘‘I do not mean,”’ 
he says, ‘‘that I think any one to blame 
for taking due care of their health, on 
the contrary . . . a man can not be at 
too much pains to cultivate and preserve 
it. But this care . . . should never en- 
gage us in groundless fears, melancholy 


apprehensions and imaginary distem. 
pers, which are natural to every man 
who is more anxious to live than how ¢ 
live.’’ 

The composite picture obtained from 
this study of great men—the picture of 
the great man is that of a being who 
made the most of his bodily possessions. 
Usually these were strikingly superior. 
Seemingly they unfolded apace to fit th 
aspirations of the spirit within, for it 
was noted by Plato that it is not the good 
body that improves the soul so much as 
the good soul that improves the body. 
Not only does the great man, the tru) 
great man, eare, according to his know] 
edge, for his own body, but he is so keenly 
sensitive to any hampering by bodily 
imperfections or missteps that he has 
often felt called upon to preach the 
gospel of health to others, and his 
sermons have been of the highest value 
The exceptions to the picture which 
we have noted have been the lesser 
men. Because they were exceptions 
they fall outside the composite and if 
they blur it, they also produce a shadow 
which intensifies the figure it surrounds. 

We can not all satisfy our ambition to 
be great, but we may at any rate come 
nearer attaining that end if we look with 
the respect of the great man upon the 
physical foundations on which all our 
work and pleasure depend. The ex- 
clamation of the slowly dying John 
Locke sounds across two centuries like 
a trumpet call: ‘‘ While we are alive let 
us live,’’ for, to repeat the words of 
Michelangelo, ‘‘a man does not come 
back again after death to patch up 
things ill done.’’ 
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THE LIES THAT CHILDREN TELL 


By Dr. ADOLPH E. MEYER 


NEW YORK UNIVERSITY 


FLASHING brighter and brighter in the 
firmament of modern science is the ris- 
ing star of child study. Yet the growing 
interest manifested in the scientific un- 
derstanding of child behavior is of 
rather recent origin. Before the present 
century, as a matter of fact, scientific 
child study can hardly be said actually 
to have existed. True it is, of course, 
that such eminent formulators of peda- 
gogic theory as Rousseau and Pestalozzi 
—and a few others—attempted to repose 
their multifarious educational precepts 
upon their understanding of child na- 
ture. Unfortunately, however, their 
knowledge of children was circumscribed 
and seanty. Saturated, moreover, with 


philosophic theory thé traditional meth- 
ods of research of the old type of child 
study were based for the most part upon 
introspection and uncontrolled observa- 


tion. Whatever permanent results such 
methods achieved were due in large mea- 
sure to the pedagogic intuition of a few 
far-sighted investigators rather than to 
any keenness or intrepidity of research. 
Moreover, when the penetrating light of 
science actually began to illuminate the 
field of child study, the attempt was usu- 
ally made to seep over the entire area of 
child development in as general a way 
as possible. This generalizing attitude 
was due largely to the influence of the 
early pioneers in child study for whom 
there was of course little need for spe- 
cialization since the field itself was as 
yet quite untilled. 

However, this early attitude, while 
still existent among a few eminent child 
psychologists, especially in the Old 
World, is, nevertheless, gradually disap- 


pearing. In our own country to-day 
child study is indeed a field of special- 
ization. This is the result in part of the 
rapid development of the field in gen- 
eral and also the constantly increasing 
number of new problems. Moreover, in 
view of the growing tendency to see in 
psychology a study of human behavior 
rather than of the human mind, child 
study is gradually emancipating itself 
from the impeding tentacles of tradition. 
As a result it is beginning to study chil- 
dren more and more from the point of 
view of their daily actions and perform- 
ances. This fact alone would be suffi- 
cient to drive even the most versatile 
student of children into the arms of spe- 
cialization, for child behavior in its en- 
tirety is so multiple and so kaleidoscopic 
as to be utterly beyond the thorough 
mastery of even the most capable and 
energetic scholar. 

This article is an attempt to consider 
only one aspect of the child’s many- 
sided behavior—the lie. We have chosen 
this particular phase of child life not 
only because it is unquestionably one of 
far-reaching interest but also because so 
little about it has appeared in American 
publications—scientifie as well as popu- 
lar. The dearth of first-hand scientific 
material on child lies is due for the most 
part to the belated development of this 
special field of study—the reasons for 
which have already been set forth. 
Four important aspects of our problem 
will characterize the following discus- 
sion: (1) the causes of the child lie; (2) 
the pseudo or apparent lie; (3) the real 
lie; (4) the treatment and prevention of 
lies. 
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II 

Scholars vary considerably in their 
attempts to explain the causes of the 
child lie. Adopting the attitude of Rous- 
seau there are those who believe that the 
child as it is born into this world is en- 
tirely good, that its ‘‘degeneration’’ is 
the result of the evil influences of man 
and his contaminating environment. The 
adherents of this viewpoint are gener- 
ally known as empiricists. With Rous- 
seau they hold that ‘‘the lies of children 
are the work of their educators.’’ Op- 
posed to the doctrines of the empiricists 
are those of the nativists who stress the 
belief that whatever the child is, it is by 
virtue of its inheritance. For the na- 
tivists environment plays but a small 
and inconsequential réle in the drama of 
life. The child, it is their contention, is 
not merely amoral: it is actually anti- 
moral. The lie, as the nativist sees it, is 
only the beginning of an individual’s 
unbridled egoism. Between these two 
extreme viewpoints which ascribe the 
child lie either wholly to the influences 
of environment or on the other hand 
solely to those of inheritance is the more 
moderate and reasonable attitude of 
convergence. The proponents of this 
manner of thought see in the child lie a 
very complex aspect of human behavior 
which can be fully explained neither on 
grounds of heredity nor on those of en- 
vironment. The protagonists of con- 
vergence believe that the genesis of the 
child lie is the result of an interweaving 
of the influences of nature and nurture. 
Doubtless this third attitude is the most 
plausible. Scientifically, also, it is the 
most tenable. 

Close analysis will show that the lies 
of children are multiform; that often 
they defy exact classification, and that 
they can not always be patterned accord- 
ing to any definite standards. To say, 
therefore, categorically—without further 
evidence than that now available—that 
such a complex form of human behavior 
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as the child lie is instinctive, or that, in 
other words, it is an unlearned, inher. 
ited type of human activity, is a scien. 
tific absurdity. No modern student of 
child behavior, guided to his conclusions 
by careful and painstaking research. 
would subscribe to such a one-sided opin- 
ion. As a matter of fact, the questi 
has been raised by some psychologists 
whether normal children under the age 
of four actually, if ever, tell a lie. And 
yet, if the standpoint of the adherents 
of the convergence idea is correct, then 
certain qualifying elements of the child’s 
lie must be due to factors of inheritance 
as well as to those of environment. It is 
doubtless true that in spite of their in- 
definable variety child lies usually 
though not necessarily always—are col- 
ored by certain tints which are ordi- 
narily determined by inheritance. 

First and foremost among such quali- 
fying elements is the matter of self- 
preservation. This causes the child to 
assume an attitude of defense towards 
imminent danger or threatened unpleas- 
antness. Frequently, moreover, such an 
attitude is conditioned by fear. In fact, 
one of the greatest contributors to false- 
hood among children is their fear of 
punishment. Thus, rather than to face 
punishment for some alleged misdeed, 
great or small, children will rush to their 
most natural avenue of escape—the lie. 

Then again, the child may be impelled 
to deviate from truth or reality by its 
imagination or fancy. This after all, 
however, is merely a playful relationship 
between the child’s mental status and 
the outside world of cold facts: 


Idealizing temperaments [says G. Stanley 
Hall] sometimes prompt children of three or 
four suddenly to assert that they saw a pig 
with five ears, apples on a cherry-tree, and other 
Munchausen wonders, which really means merely 
that they have had a new mental combination 
independently of experience. 


Whether such flights on the wings of 
fancy should actually be designated as 
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lies is highly questionable and will be 
considered at greater length further on 
in this discussion. 

Rather similar to the child’s inborn 
inclination to imagine reality of things 
that are unreal is its tendency to mimic 
and to imitate. Children will thus pre- 
tend all sorts of things. To quote G. 
Stanley Hall once more: ‘‘They are ani- 
mals, doctors, ogres, play school... 
are dead, mimic all they see and hear.’’ 
Here again it is open to doubt whether 
the child is actually lying in the real 
sense of the term. 

Another factor to be considered in the 
lies of children is the child’s volitional 
nature. This, too, is more or less inborn 
and consequently rather independent of 
environment. Weakness and dependence 
of will subjugate the child to swarms of 
suggestive impressions which not infre- 
quently will cause the child to err in 
questions of fact. Strength and inde- 
pendence of will on the other hand serve 


as dynamic weapons in the child’s battle 
against the hordes of temptations lead- 
ing to falsehood. 

All the foregoing aspects of untruth— 
self-preservation, imagination, mimicry, 
power of will—are only formal deter- 
miners of behavior. They represent only 


partial components of a lie. A child 
may be telling a falsehood and yet not 
be impelled by any single one of these 
influences of heredity. As a matter of 
fact, lies in most situations are deter- 
mixed not alone by any single member 
of this quartet of inborn tendencies but 
also by a multiplicity of external factors 
produced by environment. It is the pre- 
ponderance of these environmental con- 
ditions which makes it possible to pre- 
scribe methods of treatment for juvenile 
lies, except, of course, in those cases that 
are purely pathological. 

Perhaps the most convincing argu- 
ment in favor of environment as a con- 
ducive agent to veracity is the fact that 
lies are much less prevalent among chil- 
dren of the socially better classes than 


amongst those of the lower social strata. 
This has been ably demonstrated by a 
number of European investigators, fore- 
most among them being Dr. William 
Stern, professor of child psychology at 
the University of Hamburg. Of course, 
in a certain number of individual cases 
it may also be true that the child of the 
lower classes, besides being placed in a 
most unfavorable environment, is also 
endowed with certain innate proclivities 
tending to foster untruth. Yet, even if 
such native tendencies were entirely ab- 
sent, the relative lack of veracity among 
such children should not be altogether 
unexpected. In the first place, such 
youngsters frequently are entirely lack- 
ing in proper and able guidance. Dur- 
ing the greater part of the day both of 
the child’s parents are usually away 
from home. The child is thus left to 
amuse himself, or what may often be 
even worse, he is thrust into the com- 
pany of questionable companions. Left 
to itself the child will naturally give way 
to unfettered flights of fancy. Fre- 
quently it may become entangled in the 
web of suggestion which will cause it to 
do things which in the end are sure to 
bring about punishment. Playing with 
its pals the child will often be duped 
and deliberately misled to perpetrate 
deeds the detection of which will in- 
evitably result in punishment. And then 
when the young miscreant is discov- 
ered, the punishment he receives usually 
serves as a vent to the coarsest kind of 
parental anger rather than as a remedial 
means of curing a juvenile defect. What 
could be more natural, then, than that 
the child should renounce truth? The 
very injustice of its punishment becomes 
the birth pang of future falsehood. 
There is little doubt that if such children 
were given proper guidance under pro- 
pitious home conditions their propensity 
to lie would decrease very largely and 
they would grow up at least as average 
truthful individuals. 
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It must, of course, not be assumed that 
children of the so-called cultured classes 
do not lie. As a matter of fact condi- 
tions in such homes are often of the very 
kind that incite children to falsehood. 
Here, too, the child is not infrequently 
without judicious parental training. The 
number of families in which both par- 
ents go to business seems to be increas- 
ing. Needless to point out that servants 
—even the well intentioned—are not al- 
ways the best child trainers—especially 
in the matter of veracity. Moreover, in 
our concentrated and complex city civili- 
zation the number of families living be- 
yond their income in order ‘‘to keep 
up’’ in social position and dignity with 
other families is also on the increase. 
Children in such families are quick to be 
inoculated with the germ of duplicity. 
As a matter of fact, their parents, in 
their efforts to throw dust in the neigh- 
bors’ eyes and thus conceal the family’s 
true economic status, have in all likeli- 
hood cautioned their offspring to prac- 
tice a similar form of deceit. Further- 
more, there are also of course the multi- 
farious ‘‘white lies’’ of convention with 
which children are thrown into constant 
contact. Even some of the most respect- 
able families, guided by a very lofty 
sense of ethics, see no harm in such 
trifling falsehoods and make little effort 
to protect their children from their in- 
fluence. While such petty artifices may 
deceive no one and may be quite harm- 
less as far as adults are concerned, for 
children they are positively dangerous. 
More than any other factor, perhaps, 
they call the child’s attention in a very 
direct way to the fact that there is such 
a thing as conscious divergence from 
truth, and that this, moreover, is in- 
dulged in by their elders with apparent 
impunity. Not only may this stimulate 
the child itself to lie; but frequently also 
it shatters beyond repair the child’s un- 
questioning confidence and trust in its 
elders. And when this is gone, child 


training—in all respects—becomes a 
most difficult and hazardous under. 
taking. 

Besides these few environmenta] 
eauses of child lies there are countless 
others. An exhaustive discussion of al! 
within the realms of this brief paper is 
manifestly impossible. One such infiu- 
ence, however, is so common that even a 
most cursory discussion such as this 
must make mention of it. Prevalent in 
most families throughout the world is 
the tendency on the part of parents to 
ask altogether too many questions of 
their children. The average parent de- 
lights in playing the réle of some Grand 
Inquisitor and expects his children to 
answer his many questions with unfal- 
tering ease and unimpeachable accuracy. 
Now, the question, unless employed by 
one well versed in the art of interroga- 
tion, is one of the most puissant con- 
tributory causes of the child lie. It has 
in fact been shown that answers based 
upon questions tend to be at least five 
times more erroneous than statements 
made spontaneously. 

Continual cross-questioning [says Dr. Stern] 
not only leads to unconscious splits of memory, 
but, in the end, to conscious untruths. The 
questioner seems determined to have an answer, 
so the child obliges him by saying something 
that will put an end to the uncomfortable ex- 
amination. 


The danger in subjecting the child to 
unnecessary questions is resident chiefly 
in the power of suggestion which may 
generate in the child’s mind false ideas 
which otherwise might be entirely ab- 
sent. To be eschewed especially is the 
leading question—that type of inierro- 
gation which seems to contain the an- 
swer within itself, but which to the un- 
thinking child often becomes a treacher- 
ous snare. 

For the question ‘‘ Was the cloth not red?’’ 
the answer ‘‘Yes’’ is always readier than 
**No.’’ The naive human being is much in- 
clined to affirm any idea presented to him, é.¢., 
to accord it with objective existence [Stern]. 
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If such questions tend to mislead intelli- 
gent adults, what must their effect be 
upon immature and uneducated chil- 
dren ? 

Epitomizing what has been set forth 
so far, we note that the child lie is a 
form of human behavior of incalculable 
intricacy ; that its origin and causes are 
traceable sometimes to the influences of 
heredity, but more often to environ- 
ment; most frequently of all, however, 
to the combined action of the intermin- 
gled and wide-reaching forces of nature 
and nurture. 

III 

The difference between truth and its 
opposites is ordinarily plain to perceive. 
Yet its very simplicity often tends to be- 
cloud the distinction. From our previous 
exposition, however, it should be more 
or less clear that in a scientific sense it 
is not always satisfactory to label every 
digression from fact as a lie. We have 
intimated that in certain instances, es- 


pecially in those where the child is de- 
viating from truth by virtue of its inher- 
ent imagination or its tendency to mimic 


and to imitate, it is psychologically 
doubtful whether the child is actually 
lying. Such cases of apparent prevari- 
eation the student of child behavior pre- 
fers to call pseudo-lies in contradistinc- 
tion to real lies, the salient difference 
between the two being that in the case of 
the former the deceiver is not moved by 
any distinct purpose to deceive. A real 
lie is always a consciously false statement 
that aims to achieve certain results by 
the deception of others. It is the lack of 
this purposive element which character- 
izes the pseudo-lie and differentiates an 
imaginative invention from a real lie. 
Most prominent among the innumerable 
types of pseudo-lies are those spurious 
untruths due to imagination, fancy, play, 
mimicry, imitation, tricks, ete. As a 
matter of fact, of the normal child’s lies 
more than half would be of this group. 

Bearing these facts in mind let us now 


throw the light of our discussion upon a 
few concrete examples of some of the 
many types of pseudo-lies. A veritable 
treasure-house of such is afforded us in 
the autobiographies of eminent men. 
The life stories of authors, painters, 
sculptors are especially replete with such 
types of childish invention. 

Gottfried Keller, the Swiss raconteur, 
reports in his autobiography that when 
he was still quite a youngster he once 
spread the news of his discovery of a 
chest containing incalculable masses of 
gold and silver. So real and vivid were 
the details of his invention that many of 
his companions—and even some of his 
elders who should have known better 
began to look for the alleged place of 
discovery. When one of his youthful 
companions ventured to play the réle of 
a doubting Thomas, young Keller sought 
to reinforce the quivering threads of his 
invention by showing his sceptical ques- 
tioner some gold and silver coins—which, 
however, he had received as a birthday 
gift. 

On another occasion Keller startled 
his comrades by maintaining that he had 
given gold and silver necklaces and be- 
jeweled bracelets to a wealthy lady from 
the city who happened to be passing the 
warm days of summer in the coolness of 
Keller’s native village. 

Goethe, in his ‘‘Dichtung und Wahr- 
heit,’’ tells us how he, as a boy, was wont 
deliberately to mislead his companions 
by passing off self-imagined tales as his 
own experiences. 


. it made them marvel to think that such 
wondrous things should have befallen me, their 
comrade. These inventions, of whose truth my 
comrades made passionate attempts to convince 
themselves, were held in great esteem. Alone, 
each one for himself, used to seek out the al- 


The cases of Keller and Goethe are 
representative pseudo-lies caused by a 
powerful imagination. Both lads, no 
doubt, were stimulated by the vividness 
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of the mental pictures which they had 
absorbed from their readings. 

The late Professor Meumann has re- 
ported several interesting cases of 
pseudo-prevarication. The following 
stands out especially: 


I knew a little girl of four years of age 
which, absolutely unabashed, claimed as her own 
many of the experiences of her six-year-old 
brother—even though the home training of the 
child was admirable. 


This case has much in common with that 
of young Goethe. Obviously, however, 
it is not due to the child’s reading, since 
the child was much too young to be thus 
influenced. It is rather a case in which 
the child had heard of certain experi- 
ences of its brother and then, having in 
all likelihood been powerfully thrilled 
by these, it had permitted its memory to 
be side-tracked by its stronger and bet- 
ter developed imagination. 

The following is an interesting case 


reported by the wife of Professor Stern: 


We were speaking of H.’s little sewing basket 
when little E. playfully stated: ‘‘I got such a 
sewing basket from my Granny.’’ E.’s brother 
and sister were astounded and so I suggested 
to them: ‘‘E. is only joking.’’ But E. insisted: 
*‘*No, no, no! Granny really and truly gave 
me one.’’ Whereupon her brother ecurtly ac- 
cused her: ‘‘Why, E. that’s a fib!’’... 
Finally I asked E. to show me the basket and 
now she became sulky and was on the verge of 
tears; and yet it was still some time before she 
would reply with a ‘‘No’’ to our questions 
whether or not she really had received such a 
basket. 


Doubtless there are many parents who, 
without further analysis, would consider 
this instance of prevarication as some- 
thing more than a mere pseudo-lie. How- 
ever, while it is of course most difficult 
to evaluate the situation on the basis of 
cold words entirely divorced from un- 
derlying conditions, the actual motive 
for the child’s untruth seems most inno- 
cent. There is here an entire lack of any 
purpose to achieve something by means 


of deception. This is again a situation 
in which the child is merely playing 
with reality. 

Many apparent lies are due to the fact 
that the child’s speech is still in a more 
or less half-developed state. This is es. 
pecially true, of course, of younger chil- 
dren, who, in order to express their af- 
fective attitude, frequently employ terms 
of speech which the adult uses solely to 
affirm or deny facts. The little two-and- 
a-half-year-old boy who had been ill and 
who had formed the habit of crying 
**Ouch !’’ whenever anybody touched him 
did not really mean to give the impression 
that he was in pain, but merely wished to 
convey the information that he wanted to 
be left in peace. The word ‘‘no,’’ which 
to the adult represents an unequivocal 
denial, is often employed by the child in 
an endeavor to get rid of something un- 
pleasant. Thus, the _ three-year-old 
youngster who had struck his little sis- 
ter so that she cried, when later re- 
minded of the fact that he had hurt her, 
vehemently cried out: ‘‘No, no, no!”’ 
This negation, however, is not to be 
taken as a lie. Rather does it represent 
the lad’s wish to hear no more about his 
misdeed. It is merely the child’s crude 
way of saying: ‘‘I’m sorry; please don’t 
remind me about it any more.’’ 

It has already been suggested that a 
great source of misstatement on the part 
of children is due to the questions to 
which they are frequently subjected. 
Since at the outset the child’s answers 
are not a conscious attempt at deception 
such childish misstatements should be 
classified as pseudo rather than as real 
lies. The danger of these unconscious 
misstatements inheres not in themselves 
but in the fact that they may eventually 
lead to conscious and deliberate false- 
hood. The moral to be observed is that 
one should ask no more questions of chil- 
dren than are absolutely necessary and 
that one should formulate these as care- 
fully as possible. The following incident 
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reported in a number of European dai- 
lies more than a score of years ago illus- 
trates in very definite manner the im- 
portant role assumed by the question : 


One day a little boy disappeared mysteriously. 
One of his comrades reported to the boy’s dis- 
traught parents that the 13-year-old X had 
told him that he had been swimming with the 
missing boy and that he (X) had pushed the 
lad into the water when the latter wasn’t ex- 
pecting it and that consequently he had 
drowned. [Note: This statement of X may 
actually have been true in part or it may 
have been entirely an imaginative invention.] 
Cross-questioned by the missing lad’s father— 
who naturally was under great emotional strain 
—X became more or less intimidated and ad- 
mitted everything he had previously reported. 
Finally the case was dragged into the courts 
and here again X, when questioned with regard 
to specific details of the alleged incident, 
pointed out everything requested with sharp 
precision. When, however, X was approached 
with kindness so that his confidence was stimu- 
lated, he contradicted almost all his previous 
testimony. In a word, then, X could no longer 
differentiate between actual fact and that 
which had been suggested to his receptive 
juvenile mind in the form of dubious interro- 
gation. After several days the lost boy re- 
turned and thus what might otherwise have 
ended in tragedy terminated more fortunately. 


This ease is typical and it is only one in 
many. Both the child and the ques- 
tioner were acting in good faith. The 
questioner’s interrogations, however, in- 
stead of arriving at truth only succeeded 
in befuddling the child’s mind and in 
producing a most confused conglomera- 
tion of responses. It is in view of these 
facts that several of the larger cities in 
Germany are to-day making serious at- 
tempts to require the presence of a pro- 
fessional psychologist in those cases 
where the testimony of children is to 
play more than an ordinary part. 


IV 


Definitions of ‘‘real’’ lies are as nu- 
merous as they are varied. Disregard- 
ing entirely the ethical aspect of a lie 
and interpreting our term merely on the 
basis of our previous discussion we shall 


define a real lie as being a conscious and 
deliberate attempt at deception for the 
purpose of achieving certain results. 
The fact that a real lie is a conscious 
misstatement as well as a deliberate one 
differentiates it from an accidental! lapse 
of memory; the fact that there is a dis- 
tinct purpose in view divorces it from 
the realm of imagination. This threefold 
nature of a real lie presupposes a fairly 
advanced state of psychic development. 
There must be sufficient judgment to dis- 
eriminate between fact and fable and to 
dissimulate a lie so well as to make it 
appear as truth. Then, also, the power 
of will must be sufficiently strong to ar- 
range and classify the various actions 
necessary for the deception and for their 
earrying out. Those 
therefore, who questioned 
child below the age of four ever told a 
real lie were not so pedantic as might 
ordinarily be assumed. The majority of 
real lies owe their origin to pathological 
rather than to any other causes. Bear- 
ing in mind that what seems to be a lie 
is often not a lie at all, one should not be 
surprised to find upon close analysis that 
the real lie among normal children is not 
such a common phenomenon as is popu- 
larly believed. 

While the incidental 
vary considerably, the majority of real 
lies is usually ascribable to fear. This 
cause and effect relationship between 
punishment and a lie is clearly resident 
in the following case: 
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A three-year-old youngster once did some 
‘rivial thing which he should not have done. 
When his f«cher asked him what he had done 
the buy said: ‘‘I don’t know.’’ But when the 
parent insisted on the correct answer, the lad, 
instead of giving it, said: ‘‘Don’t hit me! 
Don’t hit me!’’ 


The most reprehensible form of a real 
lie is that which affects not only the 
child himself but which drags into its 
net absolutely innocent people. Such 
eases usually fringe on the borderland 
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of the pathological and fortunately are 
not so common among normal children. 
The following is a typical example: 


While the mother of a six-year-old youngster 
was out visiting, her boy in playing about the 
drawing room smashed the glass door of a 
valuable bookcase. When the mother returned, 
the lad rushed out to meet her and related a 
long and involved story of how the maid in 
cleaning the drawing room had poked the 
handle of her broom through the glass door of 
the bookcase. The youngster even went so far 
as to illustrate the precise way in which the 
maid had committed the alleged misdeed. For- 
tunately, however, the boy’s mother happened 
to recall that the maid had given the drawing 
room a rather thorough cleaning that very 
morning. And yet it was not until after much 
persuasion and the promise of no punishment 
that the boy, very hesitant and much ashamed, 
finally admitted his lie. 


Somewhat similar to the foregoing inci- 
dent but not quite so involved is the fol- 
lowing, reported by Paulo Lombroso in 
1905: 


A three-year-old girl, while visiting a friend 
of her mother, broke her little doll which she 
had taken along. The woman whom she was 
visiting tried to talk the little child out of its 
fear that it would be punished at home for its 
broken doll. Arriving at home, the child told 
the story that the woman had broken the doll— 
convinced no doubt that the woman, in order to 
safeguard it from punishment, would also 
assume the guilt. 


Not all lies, however, trace their genesis 
to the fear of punishment. A small 
minority results from other causes. 
Thus, a child will sometimes attempt de- 
ception in order to avoid something it 
dislikes exceedingly, or on the other 
hand, to gain something it likes very 
much. To avoid doing its homework a 
child may say that none was assigned or 
that the work has already been done. 
These same statements might also be of- 
fered by the child that is anxious to go 
out and join its fellows in play. To get 
out of eating something it does not par- 
ticularly relish a child will feign illness. 
The writer is acquainted with a certain 


youngster possessing a pronounced aver. 
sion for rice. Whenever this farinaceous 
hobgoblin is served, this particular |ad 
will eat a mouthful or two and then sud. 
denly drop his fork and writhe in ter. 
rible agony. Yet whenever rice is served 
in the form of pudding, strange to re- 
late, the horrible ‘‘pains’’ never appear. 
A fairly large number of real lies are 
prompted by some form of selfishness. 


Every game [says G. Stanley Hall], espe- 
cially every exciting one, has its own tempta- 
tion to cheat; and long records of miscounts 
in tallies, moving balls in croquet, crying out 
‘*no play’’ or ‘‘no fair’’ at critical moments 
to divert impending defeat, false claims made 
to umpires, and scores of others show how un- 
scrupulous the all-constraining passion to excel 
often renders even young children. 


It is of course hardly necessary to com- 
ment that this particular form of fabri- 
cation is not at all monopolized by chil- 
dren; and that their elders are some- 
times rather prone to participate therein. 


Somewhat akin to selfishness as a 
cause of the real lie are the child’s love 
of showing off and its desire to appear 
big and important. Commonly known 
as bluff these manifestations of self- 
glorification are at times quite innocent. 
Frequently, as in the cases cited of 
Goethe and Gottfried Keller, they are 
due to an exuberant childish imagina- 
tion. Unless the child aims to achieve a 
definite purpose by its deception it is not 
—in the light of our definition—actually 
lying. 


An eleven-year-old girl heard its school com- 
panions speaking a great deal about tours, 
costly equipment, ete. Since its own parents 
were poor and it could never hope for such 
things, and since it did not wish to appear in- 
ferior to its companions, the child fabricated a 
series of lies—so carefully, however—that no 
one was able to detect the untruth. The kerne! 
of this untruth centered about a prominent 
man with whom the father of the child was 
acquainted in a business way. According to 
the stories of the child this gentleman now 
became a regular visitor of the child’s home 
and thus every day it had some new incident 
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to relate, how he had been a guest at dinner, 
how her parents had given a large party in his 
honor, how he had drunk a toast to the health 
of her parents, ete. [Lombroso]. 


Unquestionably this form of fabrication 
approaches very closely to the pseudo- 
type of imaginative invention. The fact, 
however, that this child had a definite 
purpose in view, viz., the simulation of 
parental wealth and social position, 
makes its lie more real than apparent. 

The following form of child behavior 
is perhaps even a more definitive case of 
a real lie caused by the child’s love of 
appearing important and better than its 
fellows: 


A teacher of drawing had asked her young 
pupils whether one of them would not be able 
to bring in some flowers to be used as a model. 
A six-year-old youngster, remembering that his 
mother had received some flowers a short time 
ago, proudly volunteered that he would bring 
them to class. At home the child was informed 
that the desired flowers had been thrown out. 
In order not to appear foolish before its class- 
mates the boy stole a pot of flowers from one 
of the neighbors and brought these to the 
teacher, attempting to pass them off as his 
mother’s. 


V 


If the child lie were exclusively a mat- 
ter of inheritance, if it were merely a 
question of instinct, or if, as is so 
commonly assumed, the juvenile lie were 
a necessary evil to be passed through 
like the measles or chicken-pox, then as- 
suredly there would be little to gain in 


formulating methods of prevention. 
Since, however, the lies of children are 
the result not only of inheritance but of 
acquisition and environment as well, it 
may perhaps be prudent to pause for a 
moment to consider the short prescrip- 
tion which science has to offer in order 
te immunize the child against the lie. 
Like most other diseases the lie is most 
susceptible to treatment before it has 
been given a chance to develop. Pre- 
vention, in other words, is better than 
eure. It is here that the popular fallacy 


which assumes that the child lie is a 
**necessary evil’’ imposes a burdensome 
handicap upon the unsuspecting parent, 
for, given even a tiny foothold, lies will 
quickly develop into deeply rooted 
habits, most difficult to eradicate. An 
occasional lapse into the realm of false- 
hood is of course not in itself a cause for 
alarm; neither, however, is it proof of 
the contention that lies in childhood are 
normal and usual. As a matter of fact 
psychological analysis has shown that 
potentially every child might be a 
George Washington. Practically, how- 
ever, the attainment of such an ideal 
might be questioned since it would strip 
humanity of many of its most cherished 
illusions and delusions, which, though 
not always necessary, are on the other 
hand not absolutely undesirable. 

The elements of the prophylactic atti- 
tude towards the child lie are epitomized 
briefly somewhat as follows. In the first 
place it is necessary for parents always 
to be truthful with children—even in 
trifles. It is especially advisable to 
eschew the conventional white lies which, 
as has been shown, have such a malevo- 
lent effect. Furthermore, the child 
should never be taught to lie. Those 
parents who ask their children to tell 
deliberate untruths are playing with 
dangerous toys. Over-severity in pun- 
ishment should be avoided. At its best, 
it does little or no good; at its worst, it 
engenders fear, the arch-demon of hu- 
manity and one of the paramount causes 
of the juvenile lie. It is well to encour- 
age the child’s imagination, but with 
caution, since an over-stimulation of 
phantasy may blunt the child’s sense of 
discrimination between the real and un- 
real. It is most important to remove 
from the child as many taboos as pos- 
sible since these constitute an ever-ready 
source of transgression. By removing 
as many don’ts as possible we are de- 
stroying many embryonic falsehoods. 
As has been shown it is advisable to 
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avoid unnecessary questioning, since 

unless the questioning is done well and 
properly—it may lead to unconscious 
slips in memory, or by dint of suggestion 
it may force misstatements upon the 
child, and eventually it might even lead 
to conscious and deliberate falsehood. 
Furthermore, it is exceedingly unwise 
to preach about the evils of falsehood to 
the immature child. Not only are we 


confronted here with the danger of mag- 
nifying every petty slip from truth, but 
we also face the possibility of suggesting 
many undesirable things to the child 
which it otherwise might not even dream 
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of. Psychologists are well aware that 
the ‘‘don’ts’’ are frequently the very 
suggestion leading to the actual violation 
of a prohibited action. Most important 
of all is the need of securing the child’s 
confidence and cooperation in the batt] 
against untruth. As Dr. Stern has sug. 
gested, ‘‘A chila who has been taught by 
its parents the meaning of self-conquest 
in everything, who has learned to cor 

trol his anger, to give up pleasure for 
the sake of others, to own to a fault, even 
indeed to find a certain satisfaction in 
self-conquest, will master, too, any temp- 
tation to lying ways.”’ 
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HISTORICALLY Santo Domingo is 


interesting place and well known. 


good students of American history re- 
member that the island was discovered 


by Columbus on his first voyage to the 
world in 1492, that he named the 
island Hispaniola and that the first 


European settlement in the new world 
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A HIGHWAY THROUGH 
TIRE CAUSED BY A CACTUS SPINE, 


THE AUTOMOBILE HAS A FLAT 


March, 1926, making a study of the 
plant quarantine situation, observing 
the plant diseases and collecting fungous 
parasites of both eultivated and wild 
plants. I was especially interested in 
the rusts or Uredinales and my colleague 
in the black fungi or Pyrenomycetes. 
While we kept to the field as much as 
feasible, industriously and minutely 


examining all vegetation in quest of 


fungi, we found some general observa- 
tions possible. 
In Santo Domingo city, which is 


always referred to by Dominicans as 
‘‘la Capital,’’ we were shown the ruins 


of the Columbus house, a massive stone 
house with thick colored walls now in 
a bad state of repair. We also saw the 
reputed Tomb of Columbus in the eathe- 
dral. The tomb is elaborate and beauti- 
ful and in its present form dates from 
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A DESERT REGION 


1892, the four hundredth anniversary ot 
the discovery of America. The cat! 
dral, a fine old structure in Spanis 
Renaissance style, dates from 1512 an 
is doubtless the oldest church edifice 
the Americas. They have post cards 
depicting the ceiba tree where Columbus 
is said to have tied his boat, but th: 
do not show the tree, explaining that 
no longer remains. Portions of 
ancient walls, with their bastions 
gates, characteristic of the Spa 
colonial towns of the sixteenth centur 
are still to be seen in this interest 
old city. 

Santo Domingo enjoys the same n 
tropical climate characteristic of 
other large islands of the Antilles. © 
siderable variations in temperaturs 
caused by the differences in the mete: 
logical conditions and altitude. 
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da good deal about the eold which coast. We traveled on t 
vails at night in the high mountain the capital to Santiago, the 
ey of Constanza. There is no doubt ot Importance in the re pub te 


freezing temperatures otten prevail tace ot the roadbed eould hye improved 
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during the nights of January and’ in many places, but the survey and 
F ruary. At the coast in March the erading of the highway are bevond 


days were hot, but the nights were cool criticism. In passing along this region 
delightful. In the humid sections for an extent of more than one 
the eastern part rains are usually and ten miles one sees great fertil 
frequent and heavy from May to No- that have not yet been agricultural 
vember. This year they kept up well improved. Further back are o 
into January. During the rest of the gions, not vet opened up by 
year the rainfall is scanty. In the west- which can be transformed 
ern and southwestern sections rain is tive areas. The suecessful ear 
very scarce at all times, and the vegeta- cacao or tobacco plantations, oeeupy 
tion 1s typically xerophytic, in great only a small percentage of the suitabl 
contrast to the luxuriant erowths of the and available areas, are the best indi 
humid regions. tions of future possibilities. Ma 
An excelient highway extends north tropical fruits grow here with minimun 
east from the capital, on the southern attention Practically no commercial 
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PORTION OF THE OLD CITY WALL ABOUT SANTO DOMINGO 


PART OF ONE OF THE PRINCIPAL STREETS MAY BE SEI 
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PARQUE INDEPENDENCIA IN SANTO DOMINGO 


From Santiago the main highway con- 
tinues to the northwest to Monte Cristi. 
We were enroute to Puerto Plata, almost 
due north. <A highway is being 
constructed from Santiago to Puerto 
Plata. By special the 
American engineer we were allowed to 
to the 
This allowed us to do some eol- 


how 


permission of 
traverse a portion not yet 
publie. 
leeting in a region not otherwise acces- 
sible but did not help us in reaching 
Puerto Plata. To do this we were 
obliged to go by rail, a trip which was 
and interesting, even if a bit 
rough and extremely slow. During the 
night of Mareh 23 at Puerto Plata a 
shaking of the bed and banging of the 
shutters was sufficient to remind 
that this is a region where earthquakes 
are likely to occur. We learned later 
that this same shock was felt in other of 


open 


scenie 


one 





the islands and so did not harbor ny 


special erudge against Puerto Plata 


Another trip on the highway w 
connects Santo Domingo with Port-au 
Prince, Haiti, gave us a chance to se¢ 
some of the dry sections From. the 
Nazao River westward through Azua 


and throughout the great valley ofthe 
San desert-like 
vailed at this 
third trip eastward from the capital to 
San Pedro de Macoris and La 


Juan conditions pre 


season of the vear \ 


Rom: 
winanha 


gave uS an Opportunity to see some ol 
the finest cane land in the West Indies 

We found Santo Domingo a safe and 
pleasant place for botanizing. There 


may be some snakes there, but we did 


not run across any. The only reptiles 


we saw were lizards, mostly small or 


moderate-sized. These little fellows hold 


a place of their own in the estimation 
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of most travelers in the tropics. One 
would certainly miss them if they were 


suddenly to disappear. In some places 


in the mountains of Santo Domingo wild 
parrots are very numerous. A medium- 
sized green species, variegated with red, 
blue and yellow, is most common, al- 
though we saw a plain black form and 
also parrakeets. 

There are still some fine forests in 
Santo Domingo. <A forest growth here 


is often made of a considerable yn 


of species adapted to the same 
tions and thriving together. Ther 


great assortment in the sizes and 
of the individual trees, much vai 


in the density 


of the growth 


apparent uniformity in the assoc 
and distribution of species. Ofte: 


it seems that the really valuabl 


are exceedingly scarce, forming a 


less minority. 


TOMB OF COLUMBUS, 
INTERIOR OF THE OLD CATHEDRAL, SANTO DOMINGO CITY. 


In other instances ; 
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A VIEW SHOWING ITS 


gle species may predominate. This is 


notably true in certain interior regions, 


where a species of pine (Pinus occiden- 


talis) grows almost exclusively, forming 
great forests extending over the tops of 
the lower mountains.. Sawmills are now 
in operation supplying pine lumber for 
local consumption. In La Vega one 
evening I was told by a lumberman how 
important a factor the moon is in lum- 
bering According to 
statement lumber cut during the waning 
moon (luna menguante ) remains sound 
and serviceable, while that cut during 
the new moon (luna nueva) is subject 


operations. his 


to attacks of insects and rots and soon 
becomes worthless. <A _ belief in the 
effect of the moon on lumber is quite as 
well grounded here as its effect on plant- 
ing and other agricultural operations is 
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We did not 


take opportunity to make any investiga 


in other parts of the world. 


tions despite the urging of an American 
engineer, who was present and who in 
sisted that the belief is more than a mere 
superstition. Other forest are 


resources 


mahogany, satinwood, lignum vitae, 
walnut and logwood. 
Santo Domingo had its beginning in 
a Spanish colony and there is to-day a 
with Spanish 
Negroes of 


There are also a num 


considerable , population 


blood. 


Creole descent. 


with a mixture of 
ber of whites of American and European 
origin and some Chinese who specialize 
in restaurants. Spanish is the official 
and predomiffating language, although 
English is heard everywhere. This was 
In Porto Rico 


one expects to find English spoken com 


somewhat of a surprise. 
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monly, because it has been taught in the 
publie schools for twenty-five years. In 
Santo Domingo it has not been taught, 


and yet in the transaction of business, 


on the streets, in the hotels and every- 
where one may hear English spoken. 
My Porto Rican companion had a good 
deal of fun at my expense one time and 
since then claims that jt is doubtful 
whether I understand English. Walk- 
ing along a narrow street one day I saw 
indications of a rust on a small tree 
growing in a yard by a little house. 
While examining the leaves a woman 
opened a shutter and said something. 
Thinking she was likely to say something 
unpleasant and in Spanish about my 
being there I attempted to shift respon- 
sibility by calling to my friend to come 
and see what the woman was talking 


about. I then heard a voice say 

‘*Come and see what this woman is sg; 
ing, I am speaking English.’’ Of cow 
I hastily offered an apology. She th 
told me that she was English. Ther 

in Santo Domingo a good many color 
people from the English islands ar 
they all tell you that they are Englis 


The woman just referred to informed m: 
further that she would like to see he 
Queen Victoria. Needless to add, I di 
not offer any comment in this conne: 


tion. 


Another amusing incident happene: 
one day when we were riding horsebae! 
in company with the mayordomo of th 


plantation where we were stopping 
the time. My friend and the mayordon 


were some little distance ahead of m 


Suddenly I saw a man further down t] 
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A TYPICAL VIEW OF 


THE INTERIOR OF THE 


ISLAND LOOKING TOWARD 


THE MOUNTAINS 


road pointing a gun in our direction. | 


heard him say something to the two 
ahead of me but at the distance could 
not understand. I saw the two rein their 
horses quickly to the side and before | 
could act I heard a shot. It is true that 
for the moment I thought it might be 
something more serious than the shoot- 
ing of a pigeon, but it is not true that 
I held up my hands and shouted ‘‘Una 
revolucion,’’ as my companion relates. 
Dominican consists of coins 
only. The unit is the 
a large coin about the size of a 
dollar but worth twenty 
United States money is the stan- 


money 
**neso domini- 
cano,”” 
silver 
cents. 
dard of value and can usually be had 
in change. One soon tries to avoid the 
native coins, which run into such bulk, 
representing as they do only one fifth 


only 


the value ot our corresponding pieces 


Observations and studies were madi 
of the diseases of economie crops, espe 
cially from the point of view of the plant 
quarantine situation in Porto Rico. No 
diseases were found on any ot the crop 
already e@X1ISt mn 


staple 


plants which do not 
Porto Rico. Some of the 


were found to be particularly free 


CTODS 
from 
serious diseases in Santo Domingo. The 
notably 


coffee plantations visited were 


free from diseases ('aecao 18 an impor 
tant crop and was also notably clean 
Sugar cane, which is the major crop, was 


affected 


places certain 


in most places very se riously 


with mosaic. In some 


varieties showed 100 per cent. infection 
We were convineed that sufficient atten 
tion had not been viven by cane growers 


to efforts to control this disease. They 
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are apparently beginning to give atten- 
tion to the matter of clean seeds and 
resistant varieties. Some other diseases 
of cane appeared to be less prevalent 
than in Porto The chamaluco 
variety of banana is disappearing be- 
eause of its susceptibility to the wilt 
other varieties 


Rico. 


disease. However, of 


banana are more resistant and they are 
cultivated more extensively. 
Approximately four hundred collee- 
tions of fungi were made and have been 
preserved for further study and investi- 


gation. It is expected that these studies 
will yield some interesting information 
for comparison with the better known 
of Porto Rico, the Virgin 
Islands, Cuba, Jamaica and Central 
America. An expedition undertaken 
during the rainy season of the so-called 


regions 


summer months would be likely to be 
productive of better results, even though 
it would be beset with more difficulties 
in collecting. In our work we were very 
generously and effectively aided by the 
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Estado de Agricultu 
Director de la E 
Colegio de Agri 
tura, by other civil and military aut] 
ties and by numerous private citizens 
Before Santo 
were told by some good friends that 


Seecretario de 
Inmigracion, the 
cién Agronémica y 


going to Domingo 
was a land where people rode on 
oxen, that 

movie films had only Spanish lege 


highways astride of 
and that the people smoked only |} 
black cigars which were strong and « 
pensive. On the contrary, 
that they ride burros, that the movi 
have English as well as Spanish legen 
and that the 
pipes, although good moderate price 


we fou 


most of natives smok 


cigars are available. Our experienc 
leads us to conclude that a country, 

well as a man, sometimes may be unit 
tentionally maligned by perfectly well 
meaning persons. We were glad we hax 
the opportunity to investigate for ou 


selves. 





THE STORY OF THE STONES IN THE 
DOMINION PARLIAMENT 
BUILDING 


By Dr. E. M. KINDLE 


GEOLOGICAL SURVEY 


THE new Parliament building in 
Ottawa displays in its beautiful Gothic 
lines good examples of some of Canada’s 
best known building stones. 
in some of these record singularly well 


The fossils 


certain parts of Canada’s prehuman his- 
tory. The walls and spires of this splen- 
did building exhibit to the best advan- 
tage the beauty of Canadian building 
stones from provinces as far apart as 
Quebee and Manitoba. The creamy mot- 
tled limestone of Manitoba, with its fos- 
sils sectioned in various directions by 
the stone cutter, and the green serpen- 
tine from southern Quebec may be seen 
in the corridors of the building, while 
the outer walls are constructed of Cam- 
brian from quarries a 
miles to the southwest of Ottawa. In- 
side the Memorial 
Tower Flemish marbles have been used. 
Certain combinations of serpentine and 
marble furnish the verde-antique mar- 
bles which are also represented in the 
interior of the building; but it is with 
the story of the Manitoba limestone and 
the much older Cambrian 
clearly written in hieroglyphices quite 
legible to the paleontologist that we are 
here concerned. 


sandstone few 


base of the Peace 


sandstone 


THE CAMBRIAN SAND- 


STONE 


SIGNIFICANCE OF 


fragments of cer- 


great stone book, 


Very considerable 
tain chapters of the 
from whose pages the geologist reads the 
story of the world, have been assembled 
in the walls of this building. The oldest 
and most extensively used of these frag- 
ments of the past are the sandstone 


OF CANADA, OTTAWA 


blocks of the outer walls. These cam, 
from the Potsdam 


Ottawa valley, which is a formation ol 


sandstone of the 
Cambrian age. Thus quite unintention 
ally the architects have invited visitors 
with the enquiring type of mind to make 
a little journey in time. 

The of the 


stone is so far back in the geological ages 


formation Potsdam sand 
that the mental journey essential to re 
storing a picture of Cambrian times in 
made in 


the Ottawa valley should be 


stages. The depression of the Ottawa 
and St. Lawrence valleys, which som: 
15,000 years ago submerged Parliament 
hill under 200 feet of 
remote in. time as compared with re 
But the 


sea-water, 


SCCTIS 


long 


corded human history. 


slow creep of the northern ice cap, which 


for unnumbered thousands of years 
moved southwards over the continent to 
the middle of the United States 


finally retreated as slowly as it came, 


and 
preceded this great westerly incursion 
of the Gulf of Sit. Lawrence. Even thi 
coming of the continental ice cap more 
than 100,000 


thinks of as a relatively recent event, for 


years ago the geologist 
the great ice sheet found the Ottawa and 
St. Lawrence valleys in their broade 
features much as they are to-day. It is 
only when we go back to such an event 
as the birth of the Gulf of Mexico and 
the coincident appearance above the sea 
of the southeastern corner of the conti 
nent which added Florida and the south 
ern half of the Gulf North 
America that we begin to get the 


states to 
ve0- 
logical perspective essential to consider- 
ing the earlier reaches of geological time. 
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OSCILLATION OR WAVE-MADE RIPPLE-MARK WITH 

SMALL MEDIAN RIDGES BETWEEN MUCH STRONGER 

ANGULAR RIDGES ON CAMBRIAN 
HAMMOND, N. Y. 


SANDSTONE, 


Three million years ago in Pre-Florida 
or Eocene times the present site of Chi- 
cago Was 575 miles nearer the sea to the 


south of it than at present. The head 


of the Mississippi Gulf, forerunner of 


the Gulf of Mexico, was then near the 
Illinois. 
American geography coincides with the 
dawn of the stage of earth history which 


site of Cairo, 


geologists call the Cenozoie or the era of 
modern life. Near relatives of modern 
plants and animals were then in exist- 
ence, including the fox-like progenitor 
of the modern horse. 

But the outer walls of the Parliament 
building carry us back ‘through the 
deeps of time to the early Paleozoic 
when no animal with a backbone had 
appeared on the earth. Plants 
highly developed than algae did not 
then exist. Neither plants nor animals 
had in Cambrian times become fitted to 
live on the land. Not till ages later had 
plant life developed to such a stage that 


more 


This phase of 


its accumulated remains became suf 
ficiently abundant and of suitanle kinds 
to produce the materials for beds of 


The 


able to predict with confidence that coal 


coal. paleontologist is theretore 


will not be found in rocks contai Ine 


Cambrian, Ordovician or Silurian fos 


sils. Such predictions are entitled to the 


same confidence which is generally ac 
corded the 


of an eclipse of the sun. 


astronomer’s announcement 
Unfortunately 
for the hapless investor in bogus coal 
prospects the advice of the paleontolo 


; 


as frequently as il 


, 
sought 


should be. This 
fact that the general principles under 
are better 


gist is not 


may result from the 


lving astronom) understood 


than are those which form the basis of 
paleontology 

It is a fundamental principle of geo 
that 


animals and plants die and eventually 


logical biology the several kinds of 


pass off the stage of time to be followed 
different but 
Just as the individual anima! has a life 


by other related kinds 
time of ten or one hundred vears, SO the 
species has its life span of 10,000 or 
100,000 years or 
from the 
record of its life 


more and disappears 


living world but leaves the 


when it came and 


when it went—in the rocks. There is 


one case, however, which comes hear 


being an exception to this law. Lingula, 
a simply constructed little shell of the 
present seas, is one of the forms of lift 
time failed to 


change, for in the sandstone from which 


which forgot or almost 


the Parliament building is chiefly con 


structed there is a small shell called 


Lingulepis which is almost but not quite 
The 


occurrence here of this very ancient an 


the same as the living Lingula. 


eestor of the modern Lingula, which has 


defied successfully the bounds of time 


set for nearly all other types of life 
lends a peculiar veological interest to the 
Cambrian sandstone in the Parliament 


building. 
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These sandstones contain but little land in Canada, which oecupied app 
evidence of the life of the early geologi- mately the position of the Laure: 
cal period which they represent beyond highlands or the Canadian shield. 
these linguloid shells and broad trails, sand of this formation came from 
which remind one of an automobile decay of the granites and gneisses 
track. These trails were made by a_ this old V-shaped land mass which 
creature still unknown. Good examples holds Hudson Bay in its arms 
of them may be seen in the National reached the sea by rivers which 
Museum at Ottawa, labelled Climactich- known only by the sandstone format 
nites wilsont Logan. which they gave to the young contin 
It must not be inferred because the The fossil ripple marks found at \ 
known fossils of the Potsdam sandstone ous levels in the Potsdam sandstone 
are limited to a Lingula-like shell and  reeorded both the waves and the 
the trail of a huge but unknown molluse — rents which were engaged in the wor! 
that life was scarce in the Cambrian sea, spreading the sands over the old C 
which this sandstone represents. It is brian sea bottoms. Waves and eurr 
well known to naturalists that the sandy make distinet types of ripple-mar! 
bottoms of the present seas are compara- the one symmetrical, the other as 
tively lifeless, and the shifting sands of metrical. Both types are found w 
the Cambrian seas were, as the Potsdam developed in the Potsdam sandsto 
sandstone indicates, equally unfavorable Current or asymmetrical ripple-ma: 
to life. Where other types of bottom always trends at right angles to 1 
prevailed a host of strange creatures, direction of the water ecurrer:t w 
among which trilobites were most con- produced it, and the direction of ¢ any 
spicuous, flourished. oscillation or wave ripple-mark is at Parl 
The Potsdam sandstone has preserved right angles to the waves and the winds luses 
a record of its physical history which is responsible for its formation. It Man 
full and complete as compared with its therefore, possible at any exposure « Man 
scanty biological record. The pure the Potsdam sandstone where good foss mote 
white sand with ripple marked layers — ripple-mark ean be seen to tell the exact ture 
and occasional bands of well-rounded direction of the tidal currents and thi then 
pebbles tell the story of its origin as_ trend of the sea breeze when the sands the : 
plainly as a printed page. These sards_ of a particular bed came to rest on thi to tl 
were deposited in a sea bordering the sea bottom. The autographs of tly dino 
southern margin of the oldest known Cambrian sea breezes and tidal currents stra. 
fish, 


« thir 


Viel 
fy ta ees whe: 
weenie ; 


: may 
Wafer current ripple-mark liam 


with 








S 





- Wave ripple-mark 


DIAGRAMMATIC CROSS SECTIONS OF WATER CURRENT (a) AND WAVE MADE (b) RIPPLE-MARK. 








THE STORY 


1 ribed on the Potsdam sandstone 
more than thirty million years ago are 
being in- 


the 


j as legible as those now 


scribed on the sandy beaches of 
Atlantie coast. 

The sands which became the Potsdam 
sandstone when consolidated were a 
near-shore deposit of a Cambrian sea 
northern New 


Ontario. 


stretched 
into 


W ieh across 


state southeastern 
The argillaceous and deeper water sedi- 
ments of other the 
bottom and their richer fauna are prob- 
ably all buried under younger rocks, but 


facies of same sea 


even Where Cambrian life was most lux- 
uriantly developed it gave no hint of the 
coral and cephalopod life which followed 
it in the next geological era. These we 


find abundantly in the Manitoba lime- 


stone. 


THe MANrrospa CorAL SEAS 


Far more novel in appearance than 
any of the fantastic gargoyles about the 
Parliament building are the fossil mol- 
luses which adorn some of the blocks of 
Manitoba the corridors. 
Many of these fossil animals are so re- 
mote from modern forms of life or strue- 


reminiscent of 


limestone in 


ture as to be scarcely 
them. The visitor who is curious about 
the ancient life of this continent must go 
to the National Museum to see Canadian 
dinosaurs, but the no 
strange Manitoba cephalopods or devil 
fish, which disported themselves some 


sections of less 


thirty million years ago in the Ordo- 
vician the Manitoba 
wheat fields stretch away to the horizon, 
may be seen in the corridors of the Par- 
liament building. These great shell fish 
with their many partitioned tubular 


seas where now 


A DIAGRAMMATIK LONGITUDINAL SECTION 


OF STONES 
shells were progenitors of thu 
pearly nautilus. 

Wendel! 
Chambered Nautilus’’ has mad 


lhe 


lal 


Oliver Holmes” poem 
fami 
a plan of structure which begins with 
the 


early Ordovician times 


venerable Cephalopod dynasty ol 
heir living dk 
scendants and relatives include besides 
the sea squid and the Pearly Nautilus, the 
Paper Nautilus which was once believed 
to to the 


‘spread to the wafting breeze a 


come surface at times and 


fold 


Two 


sail. ’*’ This pleasing hancy ol the davs 


Aristotle has however been dispelled 
Phe 


known to swim rapidly by 


ot 


by the naturalists Nautilus is now 


project ni 


eurrent ot water through a tunnel-li 


} 
| 


ct pha ODPOUS 


Ordovician 


rhe 


doubtless swam in the same way making 


organ 


‘*headway back foremost 
Sections ot some ol t he eorals w! el 


the Manitoba 


may also be seen in the Parliament build 


lived in ancient seas ol 
ing corridors, together with brachiopods 
and various other fossils which date the 

back 
the 


stone blocks holding them many 


millions ot before time ol 
either 


speculate but can never know about the 


years 


men or Parliaments (ne may 


many other strange creatures without 
hard parts capable of fossilization which 
contemporaries of the 


Some crea- 


were probably 
corals and the cephalopods 
tures of seas without 
hard 
after death are in many cases among the 


some 


our present an 


parts which ean leave a_ reeord 
most curious of modern animals 
of the jelly fishes glow at night with a 
Oo?! 


Wa 


ecott that this type of animal appeared 


soft blue light and we know by on 
tunate discovery made by Dr. C. D 


as far back as the Cambrian. Other soft 


OF Orthocera \N ORDOVICIAN CEPHAI 
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bodied creatures like the tunicate colony 
called Pyrosoma emit when stimulated a 
bright light, and one naturalist records 
writing his name with his finger on the 
side of a pyrosoma at night which came 
out a few seconds later in letters of fire. 
It is probable that the Ordovician sea of 
Manitoba like modern seas 
many phosphorescent animals. The 
Manitoba sea may have often shown at 
night waves flashing with a weird dull 
blue light. They may even have rivalled 
Professor Hickson’s deseription of a dark 
night on the Banda seas when ‘‘the water 
is often like a huge expanse of pale blue 
smoke studded with diamonds and other 
lustrous gems.’’ Whether or not phos- 
phoreseent animals lent their magical 
colors to the Ordovician seas which pro- 
duced the mottled limestone of Manitoba, 
the themselves must have sup- 
plied, as modern corals do, a rich variety 
Dull brown and green tones 
reefs of 


possessed 


corals 


of colors. 
are characteristic of the coral 
the present subtropical seas, but these are 
often varied with bright violet growing 
points in the branches of the Madre- 
pores. Orange or red fan corals, bright 
brick red sponges, emerald green organ- 
pipe corals and scores of other forms of 
life also add their contribution to the 
riot ef color which accompanies the coral 
reef of to-day. Since most modern corals 
after the decay of their soft parts give 
no hint of their colors in life, we can 
not expect the Ordovician fossil corals to 
supply any their living 
colors except by analogy. But it seems a 
safe inference that the corals which fur- 
nished much of the material of the Mani- 
toba limestone contributed to the shallow 
Ordovician seas of Manitoba a wealth of 
color and beauty in which green, brown 
and yellow were prominent. 


evidence of 
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In the rocks which underlie th. 
ries of western Manitoba, Saskatc| 
and Alberta is recorded the story, 1 
too long for these pages, which ( 
dian geologists have deciphered o 
transformation of the old Ordo, 
coral seas of Manitoba successivel\ 


the Silurian, Devonian and stil! De 
into the early Cretaceous seas with 1 rays 
ammonites. Later yet came the ma) does, 
and sea-side lagoons of western (Ca depe 
with their dinosaurs, but this was gists 
before the birth of Florida and the G ing | 
of Mexico. sary 
able. 
THE CULTURAL ASPECT OF GEOLO: sonia 
After making the little journey to st 
time which the stones of the Parliam: tions 
building suggests, the visitor should Unit 
able to pursue with a more discerning sure! 
eye the little journeys into polities a) ing. 
human history which this building may It 
also inspire him to undertake. foun 
in place of the finished world o ques 
few generations ago we now recogniz ness 
constantly changing world which has mucl 
been tenanted by an endless suecessio: The: 
of plants and animals, each unlike and a a wa 
little in advance of those which preceded and 1 
it. The geography of to-day we now tion 
know to be no more permanent than thy mear 
cloud forms of yesterday. Familiarity usua 
with geological concepts has contributed ation 
enormously to mobility of mind and artic 
broad intellectual hospitality. The mar Th 
who ean visualize clearly the physical stant 
geography of Canada as it has been to be 
the remote past is prepared to compr centi 
hend as well as to meet and direct from 
great changes incident to the evolution per « 
of the social, economic, and _ politic of 6 
world in a way that his brother who st Thes 
lives in the finished world of yesterd runs 
can not. assoc 
App: 
2 or 
spot: 
of a] 


there 





A MOUNTAIN SOLAR OBSERVATORY 


By Dr. C. G. ABBOT 
SMITHSONIAN INSTITUTION 


Dogs the sun vary in its output of 
rays available to heat the earth? If it 
does, the weather must vary in some way 
depending thereon. Hitherto meteorolo- 
gists have not used this element in mak- 
ing their predictions because the neces- 
sary solar studies have not been avail- 
able. For the past eight years the Smith- 
sonian Institution has been endeavoring 
to supply this lack by maintaining sta- 
tions in Chile and in the southwestern 
United States, where almost daily mea- 
surements are being made of solar heat- 
ing. 

It is not the variations of sun-heat as 
found at the earth’s surface that are in 
question, for these depend on the hazi- 
ness and humidity of the atmosphere 
much more than on real solar changes. 
The measurements must be made in such 
a way as to eliminate atmospheric losses 
and to give the true value of solar radia- 
tion as it is in free space at the earth’s 
mean solar distance. This quantity is 
usually called the solar constant of radi- 
ation, and we shall call it so in this 
article. 

The average value of the solar con- 
stant for the past twenty years appears 
to be 1.94 calories of heat per square 
centimeter per minute. Fluctuations 
from this mean value as great as 3 or 4 
per cent. in both directions, or a range 
of 6 or 8 per cent. seem to be found. 
These changes are of two types. One 
runs over long intervals and is definitely 
associated with the sunspot activity. 
Apparently the solar constant averages 
2 or 3 per cent. higher at times of sun- 
spot maximum, that is to say, at intervals 
of approximately eleven years. Again, 
there seem to occur short interval 


changes running their course in a few 
days or weeks. Often these seem asso- 
ciated with the central passage with solar 
rotation of sunspot groups over the solar 
disk. Low solar constant values occur at 
such times for several days. 

Hitherto, the average accidental dif- 
ference between the daily measurements 
of the two Smithsonian stations, situated 
four thousand miles apart, in the United 
States and Chile, has been about 0.5 per 
cent. But on a good many days the dif- 
ferences are considerably larger, and on 
many days one or both stations fail to 
observe because clouds interfere. 

This matter of the variation of the sun 
concerns the whole world. In order to 
make the determinations of the solar 
changes more complete and accurate, the 
National Geographic Society has given 
to the writer a grant of $55,000 to use 
for three purposes: (1) To select the best 
site in the eastern hemisphere for locat- 
ing a cooperating solar observatory; (2) 
to procure the necessary equipment, in- 
cluding the construction of buildings, 
roads and apparatus; (3) to carry on 
daily solar constant work for a period 
of about four years. 

There are several determining consid- 
erations. An isolated mountain site in 
a desert country is needful in order to 
diminish effects of dust, haze, smoke and 
cloudiness. Easy communication is re- 
quired for installing and maintaining 
the station and for securing daily tele- 
graphic reports of results. Governmen- 
tal conditions must be stable and firm 
enough so that the observers need not 
fear assassination and _ confiscation. 
Many minor considerations add to tly 
difficulty of a choice of site. 
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After consulting available meteorolog- 
ical data, conditions seemed most prom- 
ising in Algeria, Baluchistan and South- 
west Africa. Accompanied by Mrs. 
Abbot, I left Washington on October 30, 
1925, and journeyed by way of England, 
France, Algeria, Egypt, India, Baluchis- 
tan, South and Southwest Africa, and 
arrived at home on April 26. We were 
gone almost six months and traveled 
nearly thirty thousand miles. 

In Algeria, the Djebel Mekter, about 
seven thousand feet high, and four miles 
south of the French military post of Ain 
Sefra, was examined. There is a stone 
building on its summit formerly used as 
a heliograph station, and which might 
have served as both dwelling and obser- 
vatory. A well-graded rocky road leads 
up to it. 

The impressions of a French officer, 
Captain Navarre, who had been stationed 
at Ain Sefra for five years accorded well 
with recorded daily observations kept by 
a soldier as to the cloudiness of the 
region. It seemed probable that during 
January, February and March many 
days would be lost, leaving a minimum 
of at least ten days per month favorable. 
During the remaining nine months, up- 
wards of twenty nearly cloudless days 
per month could be confidently expected. 

A local contractor was ready to repair 
the building and the French government 
and military authorities were cordial to 
the proposal of establishing the observa- 
tory there. However, a still more favor- 
able condition as to cloudiness was hoped 
for. 

A few days were spent in Egypt, and 
inquiries made of several English scien- 
tific men at Cairo as to the possibilities 
of finding a good location in that sunny 
country. It appears, however, that 
mountains high enough to avoid dust 
and haze are inaccessible in Egyptian 
territory. 

Arrived in India, we were hospitably 
entertained at Delhi, and provided with 


recommendations to the authorities in 
Quetta, Baluchistan. There we were 
most kindly treated and assisted, espe- 
cially by Colonel and Mrs. Trench, of 
the Political Agency, and by Colonel 
Barker, of the Royal Engineers. \- 
though Baluchistan is far from being a 
calm, humdrum country, it was decided 
that the observatory might be located 
with considerable safety on Khojak 
Peak, seven thousand five hundred feet 
high, and about ten miles from the 
Afghan border. 

As the military rule requires that 
autos on the road to the peak must carry 
a loaded rifle, and not less than two per- 
sons besides the driver skilled in using 
it, I was not surprised to be informed 
that the observers would not be permit- 
ted to reside at the peak, but must be 
quartered at Shelabagh, a garrison town 
three miles east. Two native soldiers 
would be required to watch the observa- 
tory, and a third to ride to and fro daily 
with the observers. Owing to the caste 
system, cooks will not sweep, nor valets 
serve, so that several servants besides the 
soldiers would be needed to keep up 
face in a country where no white man 
is supposed to lift a handkerchief. 

Thus quite a staff of dependents must 
be attached, and this with large expenses 
associated with the immense distance 
from Washington, and the costliness of 
construction and supplies, and the un- 
certainty of relief from customs duties, 
tended, with the separation of dwelling 
quarters, to counterbalance the advan- 
tages of an apparently excellently clear 
and cloudless sky. 

Arrived in South Africa, a stay of ten 
days in Johannesburg was made while 
official connections were being estab- 
lished and inquiries made. Dr. Innes, of 
the Union Observatory, and Dr. Alden, 
of the Yale Observatory, as well as Mr. 
Donald, the United States consul, and 
the vice consul, Mr. Hall, all exerted 
themselves to aid and entertain us. 
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A MOUNTAIN SOLAR OBSERVATORY 


Valuable information as to conditions 
in Southwest Africa was given by Dr. 
Reuning, formerly geologist for the Ger- 
man government of Southwest Africa. 

Arriving at the capital, Windhoek, 
Colonel Venning, director of posts and 
telegraphs for Southwest Africa, intro- 
duced me to other officials. It was soon 
decided that the best location is the 
Brukkaros Mountain (Lon. 17° 48’ E., 
Lat. 25° 52’ S. Alt. 5,202 feet. Gen- 
eral level of the plateau surrounding, 
3,000 feet). 

This mountain lies near Berseba, the 
principal town of the Hottentot reserva- 
tion. An affirmative vote of the Hotten- 
tots was necessary to permit its occupa- 
tion. The railway division town of Keet- 
manshoop, about sixty miles to the south, 
will be the point of supply. 

The Brukkaros is a very small cup- 
shaped mountain rising precipitously 
two thousand feet above the plateau 
which extends almost level for fifty miles 


in every direction. The average rainfall 
there is three and one half inches, occur- 
ring one third in February, one third in 
March and the balance scattering. 

It is very favorable to the cooperation 
of this station with our other two that 
December at Brukkaros is fine and Janu- 


ary but little cloudy. These are the 
worst months at our other stations. I 
was near the Brukkaros for twelve days 
in the height of the rainy season. Of 
these the forenoons of eleven days were 
excellent for our observations. There is 
great hope that upwards of 90 per cent. 
of all days of the year will be available 
there. 

The clearness of the atmosphere is 
very fine. One notes almost no percep- 
tible haziness in looking out over the 
plateau to the horizon. Even as seen 
from low-lying stations, the stars go 
down without becoming dim and disap- 
pear suddenly as if occulted, while still 
retaining their brilliance. On the Bruk- 
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karos the sky was of a deep blue right 
up to the edge of the sun. 

During my stay in the neighborhood 
there were no heavy winds, hardly, in- 
deed, the slightest breeze, but I was told 
that there were occasionally in winter 
some days of strong wind. Yet the des- 
ert in that neighborhood has so coarse 
and stony a texture that sand drifts are 
not to be seen. 

Our proposed observatory site is situ- 
ated near the southwestern summit, but 
inside the rim of the cup-shaped moun- 
tain, so that the configuration itself will 
tend to reduce the force of such winds 
as may sweep the plateau. The obser- 
vatory rooms, as in our other stations, 
will lie in a horizontal tunnel about 
thirty-five feet deep in the rock. The 
sun-beam is reflected in with a coelostat 
carrying stellite mirrors which never 
tarnish. 

Within the tunnel is the spectroscope 
and the bolometer-galvanometer com- 
bination, capable of observing and auto- 
matically recording the heat of the spec- 
trum rays to the millionth of a degree 
rise of temperature. Outside the 
pyrheliometers and pyranometer for 
measuring directly the heat of the sun 
and of a small ring of sky immediately 
surrounding the sun. With the find- 
ings of the three types of instruments 
combined, two observers may determine 
the solar constant five times indepen- 
dently in a single morning of observa- 
tion and may get the results computed 
by early afternoon. 

The station was begun in April under 
the supervision of Mr. A. Dryden, in- 
spector of public works for the South- 
west African Government. Apparatus 
had been procured in Washington, and 
it was planned to send out the expedi- 
tion in early autumn under Mr. W. H. 
Hoover, director, and Mr. F. A. Greeley, 
assistant. Observing could begin within 
a month of arrival on the ground. 


are 





ee. ee 











548 THE SCIENTIFIC MONTHLY 


Meteorologically, the location seems 
superb. It is very isolated. No neigh- 
bors are nearer than the Hottentot vil- 
lage of Berseba, seven miles away, and 
there are but two white people in Ber- 
seba. The supply town is Keetman- 
shoop, sixty miles or three hours distant 
by auto. This is a pleasant place, a rail- 
way division point, with bank, hospital, 
churches, clubs, hotels, schools and gen- 
eral stores. 

Provisions must all be brought by auto 
and mule-pack. Water sufficient, but 
not plentiful, can be had on the moun- 
tain itself, though nearby barren, tufted 
grass sufficient to maintain much game 
covers the desert. What with occasional 
visits to town, books, games, radio, 
music, hunting and interesting work, 
the observers hope to be contented to 
stick out their three-year terms. Of 


course the opportunity to see the world 
counts with them in going to this remote 
corner. 

The trail, the tunnel, living quarters, 
garage and two cemented reservoirs were 
completed by Mr. Dryden early in Sep.- 
tember. The expedition landed at Cape. 
town on September 13. Providing 4]! 
has gone well, observing should have 
commenced on the Brukkaros by Novem- 
ber 1, 1926. 

Cooperative observing by three desert- 
mountain solar-radiation observatories, 
under one management, is now assured 
for several years. Yet the next genera- 
tion will be at loss as much as we are, to 
answer the question whether solar vari- 
ation is an important element of weather, 
unless financial support sufficient to con- 
tinue the Smithsonian measurements in 
future years quickly becomes available. 
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THE METRIC SYSTEM OF WEIGHTS AND 
MEASURES’ 


By Professor A. E. KENNELLY 
HARVARD UNIVERSITY 


WE all know how simple is our system 
of money based on dollars and cents. 
We realize that its simplicity depends 
upon the ten-to-one or decimal relation 
of its parts. There are ten mills to a 
cent, ten cents to a dime and ten dimes 
toa dollar. All sums of money are thus 
expressed in dollars with decimal steps. 

Unlike our money, our system of 
weights and measures is complicated and 
difficult. The ten tables taught in our 
schools comprise about fifty different 
units, not decimally connected. Very 


few people can say these tables from 
memory, without a mistake. 


The tables 
taught in English schools comprise about 
sixty units. Most of the corresponding 
American and English units are the 
same; yet there are fourteen that have 
different meanings. These are the hun- 
dredweight and ton, which are long in 
England but usually short with us, the 
pint, quart, peck and bushel in dry mea- 
sure, the minim, dram and ounce of 
apothecaries’ measure, likewise the gill, 
pint, quart, gallon and barrel in liquid 
measure, all of which are respectively 
about 20 per cent. larger in Canada and 
the British Empire than in the United 
States. We still keep the old wine gallon 
of Queen Anne; while the British 
changed about one hundred years ago 
to the imperial gallon. All these four- 
teen units are ambiguous, and they fre- 
quently lead to misunderstandings. 

In order to clear up similar compli- 
cations, the French introduced, about 
the year 1800, a new system, which they 


1Given to the air from Station W.E.E.L, 
Boston, 1926. 


called the metric system because it was 
based on a certain new standard yard, 
called the meter. The meter is only 
roughly a yard. It is about 10 per cent. 
longer than our yard. They applied the 
ten-to-one or decimal steps to this meter, 
just as in our decimal money system. 
The metric system came into general use 
in France about ninety years ago. It 
was found to be definite and easy. They 
called one thousand meters a kilometer, 
from the Greek word for a thousand, 
and this serves for the measure of great 
lengths. A kilometer is thus one thou- 
sand world yards, or very closely one 
thousand one hundred of our yards. 
One may travel all over continental 
Europe, by either highway or railroad, 
and find the distances marked off in kilo- 
meters. During the great war, two mil- 
lions of our young men visited France, 
and so came into contact with the use of 
the metric system. Since their return to 
the United States, there has been a dis- 
tinct increase of popular interest in the 
metric system. About twenty-five years 
ago, the advocates of this system were 
mainly scientists; but since the war, 
mainly business men. There are only 
three main units in the metric system— 
the meter, the gram and the liter. The 
rest are optional names for decimal 
steps. Thus the distance from Boston 
to New York, by the New Haven rail- 
road, is 369 kilometers; but that is only 
another way of saying 369 thousand 
meters. 

The great advantages of the metric 
system are its widespread international 
use, its simplicity and its uniformity all 
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over the world. We know that there are 
two kinds of tons, three kinds of quarts 
and many bushels; but there is only one 
meter. This is because there is only one 
meter standard, which is preserved in an 
underground vault in the International 
Bureau of Weights and Measures at 
Sévres, near Paris, France. In 1872, 
France donated a small old royal 
palace and twenty-five thousand square 
meters of land to the International 
Bureau for this purpose. The old palace 
at Sévres stands within the old royal 
park of St. Cloud. Princess Mathilde 
once lived there. It is not far from the 
famous Sévres porcelain factory, and it 
has been relinquished by France to inter- 
national jurisdiction. Presumably, it 


pays no taxes, and a French policeman 
could make no arrest there. Facing the 
old palace, or pavilion, a new laboratory 
building was erected in 1875, with double 
walls, to keep the internal temperature 
nearly uniform all the year round. In 


this laboratory, copies of the interna- 
tional meter bar are made and compared. 
Each bar is of special platinum alloy, 
which preserves an untarnished silvery 
surface. A standard bar has two 
scratches cut across its face with a dia- 
mond, one at each end. The distance 
along the bar, between these scratches, 
is set for one meter, when the bar is kept 
at the temperature of melting ice. Vari- 
ous working copies of the standard meter 
are kept in the laboratory ; but the stand- 
ard itself is deposited in the vault, eight 
meters deep below ground. The vault is 
opened once every six years, in the pres- 
ence of witnesses, to demonstrate that 
the standard meter and standard kilo- 
gram are it) safe preservation. Twenty- 
eight countries jointly maintain this in- 
ternational bureau. Four special keys 
are successively needed to open the 
vault, and three of them are in the 
custody of foreign delegates to the Inter- 
national Committee; so that the vault 
can only be opened when the committee 


meets at six-year intervals. During the 
great war, one of these keys was in Ger. 
many. If it had been necessary to open 
the vault during the war, it could only 
have been done by breaking in. Pati. 
num alloy copies of the meter have been 
distributed among the nations of the 
civilized world. They are believed to 
have been correctly compared with the 
standard at Sévres, to a precision of at 
least one part in five millions. There are 
two of these certified standard meters in 
the United States, and all our accurate 
measures of length in industry and in 
surveying are ultimately connected with 
these standards. Such standard bars are 
treated with the greatest care, lest they 
should be injured by a jolt or fall. Oc- 
easionally such national copies of the in- 
ternational meter are returned to Sévres, 
for recomparison and check. In all these 
cases they are taken by a special mes- 
senger. It is no wonder, therefore, that 
the meter has the same length in all 
parts of the world. 

All the civilized countries of the globe 
have successively either adopted the 
metric system in their everyday life or 
they have taken steps officially to do so 
in the near future, the English-speaking 
countries only excepted. But although 
the English-speaking countries have not 
yet taken any official action towards the 
general adoption of the system yet an 
impartial inquiry into the history of the 
last thirty years will probably show that 
we are actually already in process of 
gradual transition to the metric system, 
though how many years it will take to 
make the transition complete no one can 
say without the gift of prophecy. Sub- 
stantially all the precise American scien- 
tifie work is now carried on in the metric 
system. A few departments of the U. S. 
government use the system every day; 
namely, the Coast and Geodetic Survey, 
a part of the U. S. Customs, and the 
medical departments of the Army and 
Navy. There is at least one Amer- 
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jean industry that uses the system ex- 
elusively; 4.e., the business of making 
lenses for eye-glasses and spectacles. All 
such lenses are prescribed and con- 
structed in the metric system. Many 
thousands of monthly bills to consumers 
of electricity for electric light and 
power are made out in terms of the 
kilowatt-hour, a unit based on the metric 
system. All our radio wave-lengths are 
measured and specified in meters. A few 
American manufacturing firms have vol- 
untarily changed over to the metric sys- 
tem in their factories, for the sake of 
convenience and simplicity. Their testi- 
mony has been that while there was a 
certain inconvenience and bother in mak- 
ing over lists, schedules, drawings and 
stock-sheets for a little while after the 
change, the cost was trivial, and no ma- 
chinery had to be discarded. Our coin- 
age is associated with the system; be- 
cause a new nickel, or five-cent piece, 
weighs just five grams, and our silver 
coins, from the half-dollar down, weigh 
at the rate of twenty-five grams to the 
dollar. 

Out of the twenty-five large countries 
and more than fifty little ones that have 
already given up their original systems 
and adopted the metric system, none has 
ever revoked its decision. 

A large element of the steadily in- 
creasing trend towards the metric system 
in our country doubtless comes from the 
fact that modern communication has 
greatly increased the interchange of 
methods and ideas between the nations 


through the telegraph, the telephone and 
radio. 

The invisible radio waves spread from 
a transmitting station, in all directions, 
with the enormous speed of light. The 
radio waves now carrying my voice far 
and wide are believed to spread over the 
globe and to reach the furthest opposite 
point, or antipodes, near Perth in West- 
ern Australia, in about one tenth of a 
second of time. The waves from WEEI 
in Boston have not yet been picked up in 
Australia, so far as I know; but I am 
informed, through the courtesy of the 
officers of WEEI, that the friendly voice 
has been caught and identified by radio 
receivers in various remote places as far 
west as the Pacific coast and as far east 
in Europe as England, Belgium and 
Sweden. In the case of more powerful 
radio-telegraph stations, have 
often been received at or near their an- 
tipodes, just twenty thousand kilometers 
away, over the seas. This means that in 
relation to communication of ideas by 
radio, the most remote countries are only 
about one tenth of a second apart. We 
all live on a tenth-of-a-second radio 
world. It does not seem likely that such 
a world can indefinitely support more 
than one system of weights and mea- 
sures. It must only be a question of time, 
on a tenth second world, when only one 
system will supervene. Will this sur- 
viving system be the sixty-unit English 
system, the fifty-unit American system, 
or the three-unit metric system? 
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THE ANCIENT AND MODERN USE OF 
PLANT ARROW POISONS 


By Professor RALPH H. CHENEY 
WASHINGTON SQUARE COLLEGE, 
NEW YORK UNIVERSITY 


I. ANcIENT REcorD 


How certain plants came to be used 
to poison the tips of arrows is not a 
question of general agreement. There 
are two main theories. The snake-bite 
theory assumes that the natives, upon 
witnessing the terrible effects of a snake 
bite, which was apparently accomplished 
by merely piercing the skin with a sharp 
point and injecting poison, came to 
smear the sharp arrow tip when hunting 
or in warfare. The latex-smear theory 
suggests that natives, upon being 
wounded, would naturally smear the 
juice or gummy exudate of some plant 
to arrest the blood flow and to heal. 
Some noted that the use of certain plants 
resulted in immediate poisoning and 
death. It is not too much to assume that 
sooner or later some native applied it to 
his arrow tip in order to carry the poison 
into the body of his game or to destroy 
his enemy in combat. Whatever the 
origin, the beginning of the use of arrow 
poisons is lost in antiquity. 

A monographie treatment of plant ar- 
row poisons would necessitate investiga- 
tions in the fields of physiology, medi- 
cine, ethnology and even the study of the 
handicraft and decorative art of the in- 
digenous tribes. Many startling and 
imaginative tales have been recorded in 
the literature. It is the purpose of this 
paper’ to discuss the actual past and 
present employment of vegetable arrow 
poisons. 

2 Other papers now in preparation deal with 
the geographical distribution of the plant 
sources of arrow poisons and with the com- 
parison of the physiological effect of the native 
arrow poisons with the pure drug. 
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The general application of poisoned 
arrows by ancient people is referred to 
in many instances by the early writers. 
The Biblical record in the Book of Job 
(VI-4) shows that the people of that 
period knew of arrow poisons. Homer 
indicates that the early Greeks were 
familiar with the practice. He has writ- 
ten in Odyssey I, page 260: 

He [Odysseus] came seeking the deadly drug, 
wherewith to anoint his bronze tipped arrows. 
He [i.e., some unknown friend he had sought 
it from] did not give it to Odysseus—but my 
father gave him the drug, for he loved him 
exceedingly. 


The nature of this poison is unknown 
but probably was of vegetable origin, as 
the word ‘‘unguere’’ (anoint) indicates. 
In fact, even the derivation of our term 
**toxic’’ is intimately associated with 
arrows and poison. To wit: 


T6Eov, a bow. 

T6Ea (the plural), often used for bow and 
arrows; the singular also sometimes has 
this use. 

Ta T6Ea, for arrows only in Sophocles and in 
Plato Laws. 

Td Tokmov (supply Daguaxov), poison for 
smearing arrows, in the writings of Dios 
corides, a physician of about 60 A. D. 


A toxophilite 


Toxic means poisonous. 
is a lover of archery. 
Virgil has written in Aeneid [X-772: 


There was no other man more skilled of hand 
than he 

In tineturing darts and arming steel with 
poison. 


Horace infers in his ode to Aristius 
Fuscus* that African tribes along the 


3 Q. Horatii-Flacci, Opera, Lib. I, carm. XLX, 
Ode XXII. 
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northwest coast used arrow poisons. He 
has written : 
Integer vitae scelerisque purus 
Non eget Mauris jaculis, neque arcu, 
Nee venenatis gravida sagitta 
Fusce, pharetra. 


Theophrastus‘ and Claudius® spoke of 
the Ethiopian arrow poisons. Although 
many of the natives in the regions of 
Africa which have been invaded by 
Europeans have given up arrows and 
arrow poisons in favor of firearms, there 
are, nevertheless, millions of people who 
still depend upon primitive weapons. 

In Asia, as in Africa, reference to 
arrow poisons has been made by the 
earliest explorers. The most toxic arrow 
preparation of vegetable source in the 
Malay Archipelago is Upas or Ipoh. 
Rhumpius explains that both Upas and 
Ipo are to be translated as poison. 
Pohon is a tree. Hence, Pohon-Upas re- 
fers to a poisonous tree. Radja always 


signifies a chief or ruler or one who re- 


joices in power. The term, therefore, of 
Upas-Radja in early literature indicates 
that this plant arrow poison is a very 
powerful one. 

Early literature dealing with South 
America is rich in records of vegetable 
arrow poisons, especially Uirarery or 
Ourari, which, in its modern spelling, is 
Curare. The first Spaniards who began 
the conquest of South America found 
plant arrow poisons in effective use. The 
early sixteenth century travelers, who 
explored the Magdalena River in north- 
western South America, had great trou- 
ble in persuading their fellows to ven- 
ture into the wilderness. The first 
sample of Curare was carried into 
Europe from British Guiana, in 1595, 
by Sir Walter Raleigh and was called 
Ourari. 

Very few plant arrow poisons have 
been employed commonly in North 

4 Theophrastii, Eresii, Opera, Part 1, Bk. IX, 
chap. XV. 

5 Claudianus, Cl., ‘‘ De consulatu Stilichonis,’’ 
Bk. 1, p. 351. 


553 


America, although arrows and blow- 
guns were the weapons. Anemone spe- 
cies of the Crowfoot family were used 
in northwestern Alaska. The stems of 
three or four plants were collected for 
the preparation of poisons in southwest- 
ern Oregon. The Erie Indians are re- 
ported® to have applied poisons to their 
arrows abont 1635, but it is not known 
what plants, if any, were employed. 
Only a few tribes of Mexican Indians, 
especially the Seri in Sonora, indulged 
in this practice. They prepared the 
toxic paste principally from the latex of 
Sebastiana Palmeri Riley. 


II. Mopern Recorp 


The modern use of plant arrow poisons 
is limited to the same geographical areas 
as in the past; namely, the greater part 
of Africa, northern India, southern and 
southeastern Asia, the Malay Archipel- 
ago, the Philippine Islands, the northern 
half of South America and by a few 
tribes in Japan, Alaska, Mexico and Cen- 
tral America. In many instances, na- 
tives have abandoned arrows for modern 
weapons but soak their bullets in their 
traditional arrow poison. 

To-day, the principal plants used in 
Africa are various Strychnos species, 
Strophanthus Kombe Oliver, S. hispidus 
DC., Calotropis procera (Ait.) R.Br., 
Acocanthera venenata Don, Adenium 
Boehmianum Schinz., Physostigma ve- 
nenosum Balfour, Haemanthus toricar- 
dus L. (Buphane toxicaria (L.f.) Herb.), 
and Erythrophloem guineense Don. In 
1905, Chambers’ described the Fra Fra 
arrow poison in the Gold Coast Colony 
of Africa. This poison was responsible 
for the death, in about twenty minutes, 
of fifteen out of forty-five soldiers in the 
French Sudan. Leprince* investigated 


6Le Mercier, ‘‘The Jesuit Relat.,’’ ed. 
Thwaites. 
7 Chambers, A., ‘‘ Journ. 
Corps, 5 (1905), 213-223. 
8 Leprince, M., ‘‘Etude pharmacognosique de 


1’Adenium’’ (1911). 


Roy. Army Med. 
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the effect of arrow poison prepared from 
Adenium. Frolich® studied the effect of 
Muchi arrow poison. Lewin’ discussed 
the preparation and effect of numerous 
African arrow poisons of vegetable 
origin. 

In the Malay Archipelago, the chief 
arrow poison is Ipoh, which is prepared 
from a large tree, Antiaris toxicaria 
Leschen. The latex is evaporated down 
and smeared on the arrows. The effect™ 
of this poison is fatal to man. Lewin™ 
described the effect of Dyak poison on 
various animals. Plant arrow poisons, 
known as Ipoh, are prepared from sev- 
eral sources in some localities through- 
out the Malay peninsula. The plant 
customarily substituted for Antiaris *. 
Strychnos tieute Leschen. The Negr’cos 
in the mountainous regions of the ’hilip- 
pine Islands still (1926) use arrow 
poisons prepared from Lunasia amara 
Blanco and Lophopetalum tozicum 
Loher. 

Curare, the chief South American ar- 
row poison, is obtained in most cases 
from the bindweed, Strychnos tozifera 
Schomb., 8S. Gubleri Planch. or S. Cas- 
telnaeti Wedd. This poison is imported 
into the United States via Germany for 
use in our medical schools and physio- 
logical laboratories. Whereas, the Afri- 
ean and Asiatic Strychnos arrow poison 
acts upon the spinal cord, curare centers 
its action upon the motor end-plates. 
Curare and other arrow poisons are used 
by some practically unknown tribes of 
Indians who inhabit but slightly ex- 
plored areas. Further investigation of 
these regions will probably disclose in- 
teresting information both in regard to 
the racial differences in these people, 
already noted in captured individuals, 
and in the plant sources of their deadly 
preparations. 


® Frolich, A., Journ. Physiol., 32 (1905), 319. 

10 Lewin, L., ‘‘ Die Pfeilgifte,’’ (1923). 

11 Roth, H. L., ‘* The Natives of Sarawak and 
British North Borneo,’’ 2, (1896). 

12 Lewin, L., ‘‘Die Pfeilgifte,’? (1923). 


Dr. W. L. Schurz has called atten- 
tion to a South American tree called 
‘‘assact,’’ which is feared by the natives 
because of the powerful astringent 
poison in its sap. The toxic flora of the 
Amazon includes poisons whose virtues 
are known only to the Indians. These 
toxins include the terrible mata calado 
or silent death, which is reputed to leave 
no trace in the system, as is apparently 
true of the Central American camotillo: 
and the capanco, about whose powers 
many tales are told. 

The preparation of arrow poisons has 
always been carefully guarded as a 
secret to be religiously kept from the 
knowledge of others. The efficacy of 
these native plant poisons has been a 
source of terror to explorers. The most 
recent account’* of the mystery and 
effect of Indian poisons is in connection 
with the death of Ogden T. McClurg, 
the publisher, who is believed to have 
been the victim of a Central American 
Maya poison. He died under peculiar 
circumstances and physicians were un- 
able to assign any reason for his sudden 
death. Mr. McClurg was a member of 
the Mason-Spinden expedition to Yuca- 
tan. Twice he was ambushed by Maya 
Indians. The possibility of his having 
been merely scratched by a poisoned 
dart is now being discussed. This Maya 
poison is reported by R. J. Urruela, of 
San Salvador, to produce lethal results 
but without leaving detectable traces in 
the system. Senor Urruela calls this 
poison ‘‘camotillo’’ and says that it has 
been known to the Mayas for centuries. 
I will quote from his report regarding 
this poison as follows: 


I knew camotillo by legend. Now I know 
it by the terrible experience of fact. Three 
deaths of prominent political men in Latin 
America have given me the absolute certainty 
of its menacing existence and its lethal effects. 


18 Schurz, W. L., National Geog. Mag., XLIX, 
No. 4 (April, 1926), 455. 

14 White, A. R., N. Y. Hvening World, April 
27, 1926. 
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.. I determined to get definite information 
about camotillo. I left for Copan, Honduras, 
where the ruins of the Maya temples are lo- 
cated. . . . Finally I met a Spanish priest who 
had charge of one of the many churches in 
Copan... . He told me that the Maya tribes 
are the only ones that possess the secret and 
they live far in the interior, in Atlantida, 
where there are no roads and but one white 
man is allowed to enter their domains. He is 
the priest in charge of their church. If you 
ean meet him, he will give you all the informa- 
tion that is to be had about camotillo.... I 
met Padre Nicolas, a Spaniard. 

Padre Nicolas spoke as follows: ‘‘I came to 
this tribe, called the Chancatales, which means 
‘the never defeated,’ by order of my superior, 
the Bishop of Copan. I am the only white 
man allowed in their city, which is many miles 
inland. Sentinels are scattered all over the 
woods. Every stranger who approaches is im- 
mediately signaled. If he refuses to turn back 
he will never be seen by his people again. The 
Chancatales clan is ruled by a group of brujos 
(wizards) who have inherited the secrets of 
their forefathers. The brujos are the only 
ones who understand the preparation of camo- 
tillo. The poison is obtained from a vegetable 
bulb, in appearance very similar to a potato. 
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It grows wild and cannot be found except by 
one who knows. The bulb is dried and passes 
through a series of manipulations until finally 
it is ground to powder. In the same length of 
time taken to dry and grind the bulb, the 
preparation will work its effect. A camotillo 
dried and ground in eleven moons will take 
eleven moons to kill. They can predict the 
occurrence of death with uncanny accuracy.’ 

How much of this case of Maya poison 
is fact and fiction is difficult to ascertain. 
It is evident, however, that the prevalent 
use of plant poisons on arrows, darts and 
in other ways with criminal intent de- 
mands the attention of the tropical phy- 
sician, traveler and explorer. It is sig- 
nificant that the natives have selected 
by some means, probably by the disas- 
trous trial and error process, the most 
toxic plants in their respective localities 
as the sources of their poisons. The ar- 
row poison plants are, therefore, indica- 
tive of the local toxic flora. There is 
much to be accomplished by research on 
the plant sources, uses and antidotes for 
vegetable arrow poisons. 
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WHAT IS AN INSTITUTION? 


By Professor EDWARD CARY HAYES 
UNIVERSITY OF ILLINOIS 


THE interesting article of Professor 
Ezra Bowen in the April Screntiric 
MonTHLyY calls for a supplement. 

He truly says that private possession 
exists in its most absolute form in primi- 
tive society, but he confuses the mere 
fact of physical possession with an insti- 
tution of private property. He gives no 
hint as to what an institution really is. 
And the facts he adduces have little or 
no bearing on the question he is argu- 
ing: what were the earliest forms of the 
institution of property? Mere physical 
possession he calls the ‘‘oldest and most 
uncompromising of social institutions.’’ 
In reality, however, mere possession by 
the strong individual does not imply the 
existence of an institution of private 
property. 

If (as he says) in time of drought the 
one remaining water-hole is monopolized 
by one enormous hippopotamus, that 
does not indicate that there is an insti- 
tution of private property, neither does 
the dog’s monopoly of his bone, the 
child’s monopoly of his drum or the 
savage’s monopoly of a well-shaped club 
that he has found or made or taken from 
a fallen foe. The institution of private 
property does not begin till society de- 
cides to protect the possessor in his pos- 
session and decides also on what terms 
and within what limits society will so 
protect him. The institution of private 
property defines and limits as well as 
protects the right of possession. Mere 
possession of the primitive sort is based 
on might and has nothing to do with 
right nor with any institution. 

A relatively primitive institution re- 
garding private property is to be seen in 
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the rules by which an Australian hunter 
divides the kangaroo which he has slain 
among his relatives—rules which require 
him to make this division as well as pro- 
tect him in his own share. 

True, as Professor Bowen says, we no 
longer bury a dead man’s property with 
him for we no longer fear his ghost. 
We have substituted the institution of 
inheritance, a purely social convention 
grounded on a judgment of social ex- 
pediency an.! limited, if society so wills, 
and to any degree which society finds 
expedient, by the taxation of inheri- 
tances, by primogeniture or even by 
escheat. Taxes, eminent domain and 
police power are social institutions, but 
mere crude and primitive possession by 
the strong is not a social institution. 

There have been scholars who insisted 
that only might makes right and that 
anything is right which can be enforced. 
They were utterly wrong when they 
meant that the assertion of interest or 
impulse by an individual against other 
individuals or by a class or group against 
other classes or groups created a right 
by virtue of the fact that the claim was 
asserted and enforced. But they would 
not have been wrong if they had said 
and meant that what the judgment and 
sentiment of a society enforces upon its 
own members is in that society right. 
‘*Right’’ as well as ‘‘rights’’ are social 
concepts, and as Professor Sumner says, 
‘society can make anything right’’ in 
that society. 

These two statements include the 
reasons why problems of ethics are mat- 
ter-of-fact problems and why the study 
of ethics is no more the affair of meta- 





phy 
of | 
The 
a pi 
and 
geth 
give 
or | 
loso 
peri 
eme 
as 1 
eme 
eme 
to b 
tion 
hap: 
soci 


erty 
(1) 

elici 
der! 
teri: 
““ ju 
men 
for 

tuti 
guis 
is a 
defi 
secu 
sult 
tion 
cien 
soul 
the 

defi: 
thes 
but 


tivi 
and 
are 

ple. 
not, 
hav 





WHAT IS AN INSTITUTION? 


physical speculation than the problems 
of agriculture or of bridge building. 
The history of moral codes is altogether 
a part of the story of social evolution, 
and the criticism of moral codes is alto- 
gether a matter of fact inquiry. We still 
give to one who is trained in chemistry 
or physics the degree of doctor of phi- 
losophy. This is reminiscent of the 
period in which all sciences were only 
emerging from the metaphysical stage, 
as now at length ethics has begun to 
emerge. That ethics has thus begun to 
emerge from the metaphysical stage and 
to be treated as a matter of social evolu- 
tion and practical social inquiry is per- 
haps the most important part of what 
sociology is bringing to pass. 

The institutional definition of prop- 
erty rights is based on the perceptions 
(1) that private possession rewards and 
elicits productive effort, (2) secures or- 
derly and efficient administration of ma- 
terial resources and (3) is just. By 
**just’’ we mean that it is an arrange- 
ment consonant with a balanced regard 
for all the interests affected. The insti- 
tution of private property as distin- 
guished from the mere fact of possession 
is an effort on the part of society so to 
define, limit and protect possession as to 
secure so far as practicable the three re- 
sults just specified: reward and promo- 
tion of productive effort, orderly and effi- 
cient administration of material re- 
sources and justice. Any limitation of 
the rights of private possession or re- 
definition of them which is required by 
these three criteria is not only justified, 
but demanded. 

An institution is a mode of social ac- 
tivity. It is one of those socially evolved 
and socially prevalent activities which 
are included in the ‘‘culture’’ of a peo- 
ple. Whether one is a behaviorist or 
not, from any scientific point of view 
having an idea or having a feeling is 
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an activity as truly as driving a nail. 
Ideas and feelings are elements in all 
distinctively human activity, whether the 
activity completes itself in overt muscu- 
lar movement or not. Any social activ- 
ity that can be called an institution is 
essentially a set of ideas and feelings 
that prevail in a society and that go over 
into overt conduct when occasion arises, 
together with a prevalent habitual dis- 
position to these activities. Fundamen- 
tally institutions are states of mind, i.¢., 
ideas and feelings are their essence. An 
institution like trial by jury, when the 
activity becomes overt, supplies itself 
with a personnel, such as judges, |! 
yers, jurors and bailiffs, and with a ma- 
terial equipment, such as court house, 
bench, bar and jury-box, but the build- 
ing may be burned, the personnel be- 
headed and the surviving members of 
the society may migrate to a new conti- 
nent, yet they will carry their institu- 
tions with them if they retain their habit- 
ual states of mind. 

An institution is a mode of social be- 
havior and one which in contrast with 
mere fashion and custom includes an 
element of rationality, a practical judg- 
ment, approving both the ends sought 
and the methods employed in the activ- 
ity. 

Human culture has three stages. In 
the first it is molded by biological neces- 
sity. Group practices are defined by the 
requirements of group survival. In the 
second stage, death being somewhat held 
at bay, there is room for many non- 
advantageous vagaries. In the third 
stage, rational acceptance in the light of 
experience converts useful customs into 
institutions and invents new institu- 
tional forms. And ripened institutions, 
economic, domestic, political, ete., have 
striking resemblances to the group cus- 
toms which at an earlier stage were en- 
forced by biological necessity. 
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TWO ENTOMOLOGISTS OF THE EIGHTEENTH 
CENTURY—ELEAZAR ALBIN AND MOSES 
HARRIS 


By HARRY B. WEISS 


NEW BRUNSWICK, N. J. 


ELEAZAR ALBIN 


‘‘Now it is the general complaint of 
the taverns, the coffee-houses, the shop- 
keepers and others that their customers 
are afraid when it is dark to come to 
their houses and shops for fear that their 
hats and wigs should be snitched from 
their heads or their swords taken from 
their sides, or that they may be blinded, 
knocked down, cut or stabbed; nay the 
coaches cannot secure them, but they are 
likewise cut and robbed in the public 
streets, &e. By which means the traffic 
of the City is much interrupted.’’ So 
said the city marshal of London in 1718. 
On the other hand, there was the small 
but lively world of fashion, polities, 
literature and art with its phosphores- 
cent society of statesmen, politicians, 
authors, wits, rakes and dandies. 

This is the London that Eleazar Albin 
knew, a London in which the forces of 
disorder were strong and a London 
whose beau monde enabled him to make 
a living. Of German origin, his family 
name having been Weiss, Albin taught 
drawing and painting in water-colors. 
This led to an interest in flowers and in- 
sects, especially the latter, which he 
painted at first simply for his own plea- 
sure. Later he became acquainted with 
a collector, a Mr. Dandridge, who em- 
ployed him in painting caterpillars and 
who also recommended him to Mrs. 
Howe, widow of Dr. George Howe, of 
the College of Physicians of London, 
who died in 1710. Mrs. Howe’s interest 
being in the Lepidoptera, Albin painted 
a large number of butterflies and cater- 
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pillars for her. He also did several 
things relating to natural history for 
Sir Hans Sloane, erroneously considered 
by many as having been the sole founder 
of the British Museum, when, as a mat- 
ter of fact, there had been, long before 
Sloane’s time, sedulous and frequent ef- 
forts to arouse the government to the 
importance of public museums. Sloane’s 
will, however, did provide the opportu- 
nity for the foundation. 

Following his work for Sloane, Albin 
was introduced to Her Grace Mary, 
Duchess Dowager of Beaufort, who em- 
ployed him in a similar manner and ad- 
vised him to embark on his ‘‘ Natural 
History of English Insects,’’ giving him 
such substantial aid as securing sub- 
scriptions from several persons of the 
‘*first quality.’’ While she lived, Albin 
made rapid progress on his book, but 
after her death the subscriptions dropped 
off and the work was delayed. Albin 
had a ‘‘great’’ family and needed the 
subscriptions in order to complete the 
book. About 170 subscribers were finally 
secured and the work appeared in 1720, 
entitled ‘‘A Natural History of English 
Insects, illustrated with a Hundred Cop- 
per Plates, Curiously Engraved from 
the Life; And (for those who desire it) 
Exactly Coloured by the Author.’’ 

Among the subscribers were members 
of the nobility, an apothecary, a sta- 
tioner, a music teacher, a chemist, a sur- 
geon, the treasurer of the East-India 
Company, a gardener, a lawyer, a doc- 
tor, a merchant, a professor and a gen- 
tleman. Some of the subscribers were 
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TWO ENTOMOLOGISTS 


Lord Bruce, the Earl of Cardigan, the 
Duke of Devonshire, who was the Lord 
Steward of the King’s Court, the Earl 
of Strafford, the Countess of Salis- 
bury, Mrs. Howard the Countess of 
Suffolk, society and Court favorite, Lady 
Stuart, ete. 

The book for the most part deals with 
the Lepidoptera, although a few insects 
of other orders are included. Each plate 
is dedicated to a subscriber and accom- 
panied by a page of text. The plates 
illustrate the adult insects, larvae, pupae 
and food plants, while the text describes 
the colors of the species, eggs, early 
stages, food plants, parasites, remedies 
for the injurious insects and miscella- 
neous observations, all rather briefly. In 
the introduction Albin says that during 
all his observations he did not meet with 
one instance that gave him reason to 
doubt that insects in general were pro- 
duced by parents of the same species and 
remarks with some naiveté that in this 
he is confirmed by Redi’s book, ‘‘ Experi- 
ments on the Generation of Insects,’’ 
which, incidentally, appeared in 1668. 
A second edition of Albin’s book ‘‘with 
Notes and Observations’’ by W. Derham 
appeared in London, 1724, a third edi- 
tion in Latin in 1731 and a fourth in 
1749. 

His next book venture was ‘‘A Natu- 
ral History of Birds,’’ in three volumes, 
1731, 1734 and 1738, accompanied by a 
total of 306 copper plates colored by 
himself and his daughter Elizabeth, 
whom he had taught to draw and paint. 
A second edition was printed in 1738- 
1740, and a translation, supplemented 
with notes and remarks by W. Derham, 
was published in French at Hague in 
1750. 

William Derham was a minister who 
was interested in natural history and 
mechanics. He wrote a number of 
papers on various subjects, including the 
migration of birds, the weather, the 
habits of the deathwatch and of wasps, 
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ete., and had a large collection of birds 
and insects. He also published religious 
works of his own and edited the cor- 
respondence of John Ray. 

Albin solicits, in his ‘‘ Natural History 
of Birds,’’ presents of curious birds and 
advises the prospective donors that the 
specimens should be sent to him in the 
comfortable vicinage of the ‘‘Dog and 
Duck.’’ To Sir Robert Abdy, 
helped him in the collection of birds and 
on various occasions, the first two vol. 
umes are dedicated ; the third volume to 
Richard Mead, physician in ordinary to 
yeorge II, a man who had a high repu- 
tation as a practitioner and writer on 
medical subjects and who devoted much 
study to natural history and anti- 
quarianism. 

Each plate of Albin’s bird book is 
accompanied by a page of text, but the 
plates are not dedicated to subscribers, 
at least not in the second edition. His 
plates are said to be greatly inferior to 
those in Catesby’s ‘‘Natural History of 
Carolina,’’ and one critic stated that 
Albin must have been ignorant of orni- 
thology. 

Albin’s next book was ‘‘A Natural 
History of Spiders and other Curious 
Insects, Illustrated with Fifty-three 
Copper Plates Engraved by the Best 
Hands,’’ which was published in Lon- 
don in 1736. In his statement ‘‘To the 
Reader,’’ Albin quotes from the ‘‘Spec- 
tator’’ No. 121, published some twenty- 
five years before, in which Addison ex- 
presses the wish that some one would 
‘‘take each his particular species and 
give a distinct account of the frame and 
texture of its parts—especially those 
that would distinguish it from other ani- 
mals,’’ believing that such studies would 
be a service to mankind. Albin some- 
what pompously says that on the wish 
of Addison he built his book on spiders, 
describing two hundred different kinds 
and giving the results of his own ob- 
servations. The work is dedicated to 


who 





560 THE SCIENTIFIC MONTHLY 


Dr. Mead and contains the names of 
some sixty-four subscribers, including 
those of eight booksellers. Among the 
subscribers are the Empress of Russia, 
the Countess of Suffolk, who numbered 
among her friends many of the men of 
letters of her time, Pope, Gay, Swift, 
Arbuthnot, ete., and who was the 
mistress of the Prince of Wales, after- 
wards George II, Sir Hans Sloane, who 
subscribed to all Albin’s works, Lady 
Mary Booth, Lady Mary Gore and many 
other members of the court circle around 
the periphery of which Albin hovered. 

To Albin’s treatise on spiders are ap- 
pended three short papers, one entitled 
‘‘Of the Tarantula’’ by Dr. Mead, and 
the remaining two, ‘‘Microscopical Ob- 
servations on the Carter Spider, and 
Jumping Spider,’’ and ‘‘ Observations 
on the Flea, and Louse,’’ both by ‘‘the 
late ingenious Dr. Hooke, F.R.S.’’ 
Some of the plates are signed by Albin as 
artist, and Thomas Martyn, who made 
Albin’s work the basis of a more com- 
prehensive volume in 1793, praised the 
drawings for their correctness but disap- 
proved of the text as being disconnected 
and without order, although at times en- 
tertaining and instructive. The frontis- 
piece consists of a portrait of Albin on 
horseback, said to be by J. Seotin, sur- 
rounded by pictures of spiders, mites 
and scorpions, although the plate, dated 
1737, is signed by Albin as artist and by 
Seotin as engraver. Jean Baptiste 
Seotin flourished in Paris during the 
first half of the eighteenth century and 
engraved after H. Rigaud, Boucher, 
Watteau, Lancret, Pater and other 
French painters. In the illustration 
Albin, on his white horse and resplen- 
dent in a green coat and black hat, out- 
shines the surrounding arthropods. 

In 1737 his ‘‘Natural History of En- 
glish Songbirds,’’ with colored plates, 
appeared, later editions being printed in 
1747, 1759, 1779, London, and an Edin- 
burgh edition in 1776. His last work, 
entitled “‘The History of Esculent 


Fish,’’ with plates drawn and engraved 
by E. Albin and with an essay on the 
breeding of fish and construction of fish 
ponds by Roger North, a lawyer and his- 
torian who died in 1734, was not pub- 
lished until 1794. It is illustrated by 
some eighteen plates signed variously by 
E. Albin, Elizabeth Albin, Eleazar 
Albin, Eliza Albin, Eliz. Albin and 
Fortin Albin, and dated 1735, 1736, 
1739, 1740, ete. Fuseli, the designer and 
painter, who was also interested in ento- 
mology, found in a catalogue under 
Albin the three names Eleazar, Eliza- 
beth and Fortin, and speculated upon 
the relationship of the first and last two. 
Elizabeth was Eleazar’s daughter, as 
noted heretofore, and although nothing 
is said in the text of Albin’s books, the 
fact that three of the fish plates are 
signed by Fortin and accompanied by 
plates by both Elizabeth and Eleazar 
seems to indicate a relationship, possibly 
that of father and son. 

Nothing is known of the dates of 
Albin’s birth and death. He flourished 
from about 1713 to 1759, and according 
to Bryan’s ‘‘ Dictionary of Painters and 
Engravers,’’ there is a ‘‘Rich Man and 
Lazarus,’’ by him in the Gallery at Cas- 
sel. His portrait indicates that he was 
a rather well-built man, probably some- 
what swanky in view of the ‘‘quality’’ 
of his patrons and subscribers, and 
withal perhaps rather lacking in a sense 
of humor so far as he himself was con- 
cerned, as evinced by his equestrian 
representation, his green coat and his 
black hat. Nevertheless, Albin put 
something of himself in each of his books 
and there is a certain friendliness about 
them which is non-existent in the cold, 
impersonal and standardized manuals of 
to-day. 

Moses Harris 


The great fire of London broke out on 
September 2, 1666, and Evelyn, as re- 
corded in his ‘‘Diary’’ on September 3, 
‘‘saw the whole south part of the city 
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burning, from Cheapside to the Thames, 
and all along Cornhill (for it likewise 
kindled back against the wind as well as 
forward Street, Fenchurch 
Street, Gracechurch Street, and so along 
to Bayard’s Castle.’’ Under the 
dated September 7, at which time the fire 
was almost out, he speaks of the ruin and 


Tower 


entry 


desolation and of going on foot through 
was left of 
Cornhill, 


clamber 


the various streets or what 
them and ‘‘thenee through 
with extraordinary difficulty 
ing over heaps ot yet smoking rubbish, 
and frequently mistaking’’ his location. 

In this fire, in the Cornhill 
perished the collection and books of the 
Moses 
later 
The society held its meetings 


section, 


Society of Aurelians to which 


Harris’s uncle of the same name 
belonged. 
in the Swan Tavern in Change Alley, 


and the members who were sitting at the 
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History OF ENGLISH INSEX 
HANS SLOANE. 


‘“*had to escape suddenly, 


leaving their hats and 


time many 


canes,’ Hlow 
ever, it does not seem likely that even 
entomologists would delay their de 
parture until the fire was so close upo? 
them. The Swan Tavern may have bee 
been rebuilt as the 
and after the 
often freque nted in the early part of 
Gay, Swift, 


the one said to hav 


Swan Rummer fire and 


eighteenth century by 


buthnot and other brilliant wits of tha 
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chaired home after a sparkling evening 
Moses received his first instructions i 
about the 
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twelve, uncle. who must have 


close to mnety at the time, 


been 
rather 
For more than twenty years he collected 


uneertall date S are aecepted 
insects and drew. engraved and eolored 
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Upper: FRONTISPIECE AND TITLE PAGE OF THE ‘‘ AURELIAN,’’ 1778, BY Moses HARRIS 


s ‘*NatTurRAL HISTORY OF SPIDERS AND OTHER CURIOS 
INSEcCTS,’’ 1736 
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artist and engraver on 
industry bore fruit in the shape of 
is hook entitled ‘*The Aurelian or Nat- 
namely, 


al copper. 


History of English Insects ; 
Moths and Butterflies, together with the 
which he 
The title 
ive also bears the statement that the 
wk is ‘‘A faithful Account of their 
spective Changes; their usual Haunts 
State; and their 


estab- 


ts on which they Feed.”’ 
blished in London in 1766. 
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en in the winged 
standard Names, as 
shed by the 


Aurelians’”’ 


given and 
ingenious 


Harris 


worthy and 
society of of which 
as secretary. 

The forty-five 
art dedicated to members of the aris- 
drawn, 


plates, for the most 


tocracy, were engraved and 
‘olored by the author. Harris states in 
the introduction that he had 
pleasant collecting trips during the pur- 
suit of his work. A part of the 


is coneerned 


many 


large 


relude with the general 
life-history of the Lepidoptera, collect- 
ng nets and them, 


setting boards, ete., while the text proper 


how to use boxes. 
leals with descriptions and markings of 


idults and notes on life-histories and 
food plants. 


if a sylvan seene, including a portrait 


The frontispiece consists 


if the author sitting on the bank of a 
stream, a collecting net over his knees, 
1 chip box of butterflies and other in 
sects in his left hand and his right hand 
pointing to a small figure, of himself 
presumably, using the net on the oppo- 
site side of the stream. The plate is 
signed by Harris. The title page of the 
copy of this work in the American 
Museum of Natural History library 
bears the following statement, ‘‘ Printed 
for the author, London 1766, and with 
great additions, for J. Robson, New 
Bond Street MDCCLXXVIII,”’ and the 
text is in both English and French, 
parallel columns. Harris also drew, 
etched and colored most of the plates in 
the three volumes of Dru Drury’s 
‘Illustrations of Natural History’’ pub- 
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Harris’s next book was ‘* The Ene! 
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London, 


Lepidoptera, or the 
Companion, containing a 
hundred 


upward of four 


sutterflies, &e,’ 
1775. 
**An 
in English 
mainly with the Neuroptera, Diptera and 


Harris 


Is customary tor 


printed in 


This was followed in 1776 by 


Exposition of English Insects 


and French, which dealt 


Hymenoptera. In the preface 
states that although it 
authors to apologize for those who stud) 
natural history, he is at a loss to know 
‘to 


made,’”’ as those who object 
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1781, 1782, 1783, 1786. Hagen stated 
that the text in the copies dated 1776, 
1781 and 1782 was the same throughout, 
but that at least thirteen of the plates 
had been re-engraved once or even twice. 
He believed that the work originally 
appeared in numbers and increasing 
sales made it necessary to re-engrave 
some of the plates. 

Harris’s last publication was the 
‘*Natural History of Colours’’ edited by 
Thomas Martyn, London, 1811, and 
dedicated to Sir Joshua Reynolds. In 
the preface, Martyn speaks of Harris as 
having been dead nearly thirty years, 
which would make the year of his demise 
1781, or thereabouts, but Graves’s ‘‘ Diec- 
tionary of Artists’’ records that a frame 
of English insects was exhibited by 
Harris at the Royal Academy in 1785. 

Harris is thought to have been born 
about 1731 or 1734. Little is known of 
his life, except that he flourished ap- 
parently between 1766 and 1785 and 
wrote and illustrated the books men- 
tioned. From a letter dated April 5, 
1770, that was written by Dru Drury to 
Harris, it appears that Harris was then 
living some distance from London, was 
married and had a son. If he did not 
actually live in London at some time, his 
books were published there and he prob- 
ably made many trips to the city. Lon- 
don in many ways did not improve 
greatly from Albin’s to Harris’s time, if 
the statements of various writers can be 
relied upon. Walpole wrote in 1750, 
**You will hear little news from England 
but of robberies, the numbers of dis- 
banded soldiers and sailors have taken 
to the road or rather to the street.’’ 
Shebbeare, writing about the middle of 
the century, said, ‘‘In London amongst 
the lower classes all is anarchy, drunk- 
enness and thievery, in the country, 


good order, sobriety, and honest) 
in manufacturing towns, wher 
semblance to London is more e 
ous.’’ Grosley, who visited Lo 
1765, said that ‘‘ porters, sailors 
men and the day labourers who 
the streets are as insolent a ra 
can be met with in countries wit! 
or police’’ but that citizens an 
keepers, journeymen and artis 
skilled trades were obliging. 
During the eighteenth centu: 
gland was at war for about half th. 
and the changes from war to pea 
peace to war were accompanied | 


turbing economic conditions. Du 


war, trade was good, but peace brough: 


dullness, inactivity and suffering, { 
the jails and debtors’ prisons. In 
tion, work in many London trades \ 
irregular ; the tailors, for example, \ 
said in 1747 to be ‘‘as numerous 
locusts, out of business three or 
months of the year, and generall) 
poor as rats.’’ It would be interest 
to know how entomologists, engi 
and artists fared with changing busi: 
conditions and the varying fortunes 
their patrons. Harris’s cireumst: 
were thought to have been fairly 
fortable, although in the introductio. 
the ‘‘ Aurelian’’ he mentions losses « 
to the ‘‘unsteady and fallacious 
haviour of a Person too nearly cont 
in my Concerns.”’ 

If his portrait is not too flattering 
was of rather slender build, comel) 


altogether quite prepossessing. H¢ 


have been intensely in love wit 
work, both as an artist and engrave) 
as an entomologist, for his books | 
one with the impression that in the! 
endeavored to express himself 
artistically and entomologically. 





THERE 


relrigeré 
acn is b 


that bee: 


erson b 


manufac 


irelessl 


vas thin 


sa sur 


juent a 


isited 


ver l st 


the met 


ineed 1 
ne of | 


n and ¢ 


the next 


And 
fusion | 
in Engi 
riginal 
vented, 
ther by 

Both 
ciple t] 
liquid | 
surrour 
them. 
pose an 

The 
Swedes 
Menter 
Techno 
ammon 
most r¢ 


THE PROGRESS OF SCIENCE 


By Dr. 
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REFRIGERATION BY A FLAME 


THERE are a dozen different household 
refrigerators now on the market and 
each is better than all the others. I know 
that beeause it has been proved to me in 
yerson by representatives of the various 
manufacturers in the two weeks since I 
arelessly allowed it to be known that | 
vas thinking of buying an iceless icebox 
is a Surprise to my wife. So many elo- 
juent advoeates of family coolers have 
visited me that I get cold shivers when- 
ver | see a stranger at my door. When 
the methyl chloride man gets me con- 
vineed that he has the best refrigerant, 
me of the sulfur dioxide agents comes 
in and overturns all his arguments, and 
the next caller converts me to iso-butane. 

And in the midst of this mental con- 
fusion I open the foreign mail and find 
in Engineering and La Nature new and 
original refrigerators have been in- 
vented, one cooled by a gas flame and the 
other by steam. 

Both are based upon the familiar prin- 
ciple that the rapid evaporation of a 
liquid into a gas absorbs heat from its 
surroundings and accordingly cools 
them. One uses ammonia for this pur- 
pose and the other simply water. 

The former is the invention of two 
Swedes, Baltzat de Platen and Carl G. 
Menters, of the Royal University of 
Technology at Stockholm. In employing 
ammonia as the cooling is like 
most refrigerating plants, but it has no 


gas it 


In 


moving 


condensing pump as is customary 
fact it has no 
parts of any kind. 
four tight 


machinery, no 
It consists simply of 
a series of metal containers, 
} 


connected by tubes, the whole charged 
with ammonia, water and hydrogen un 
der a pressure 180 pounds per square 
inch and hermetically sealed. The first 
vessel is a generator in which ammonia 
gas is liberated from the liquor by 


ing with a gas jet or electric coil. ‘I 


} 
+ 


he 
ammonia gas then passes into a rectifier 
and condenser where it is cooled by run 
ning water and reduced to the liquid 
state. This liquefied ammonia goes next 
into the evaporator where it is relieved 
pressure and 
The evaporator is situated inside 
continu 


of its becomes gaseous 
again. 
the refrigerator-box, 
ally cooled by the expansion of the li 
quid ammonia into ammonia This 
finally flows into the absorber where it 
dissolves in water and runs back to the 


generator to start upon its rounds once 


iS 


which 


gas. 


The evaporation of the ammonia 
from 180 
generator 


more. 
is due to its fall 
pounds per square inch in the 
to a partial pressure of 30 pounds per 
square inch in the evaporator. This 
accomplished by an ingenious applica- 
tion of a law discovered by John Dalton 
over a century that the total 
sure of a mixture of gases is equal to the 


in pressure 


IS 


ago, 


Y pre S 
sum of the pressures that each gas in the 


is 


same space would exert if the other g 
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Now the 


filled with an atmosphere of hydrogen 


were absent. evaporator is 
gas which gives a partial pressure of 150 


unds. When the ammonia which has 


been liquefied under a pressure of 180 


pounds comes into the chamber where 
the pressure due to hydrogen is only 150 
pounds, it evaporates at a rate sufficient 
to make up the difference between the 
two, 30 pounds, and this causes the cool- 
ing. The hydrogen is kept from getting 
into the other part of the apparatus by 

tube filled water through 
ammonia but not 


eurved with 


which can pass hy- 
drogen. 

The manufacturers that the 
family-size refrigerator will absorb heat 
to the amount of 320 British Thermal 


Units per hour and may be run for a day 


claim 


by currents of 3 kilowatt hours of elec 
tricity and about 120 gallons of water. 
If electricity is not available a gas flame 
may be used for heating the generator. 
The apparatus is not at present auto- 
matically started and stopped but is so 
arranged that a single handle turns on 
the gas and water supply together. So 
the cook can bake her cake by a gas fir 
and then switch it over to freeze her ice 
cream. 

The French machine invented by R. 
Follain 


the only means employed. This is doubly 


is interesting because water is 
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advantageous since 
cheap and absorbs a 
heat on evaporation 
stance know! 
evaporation is ha 
the cooling effect 


vacuum abov 


ating a 
water In an alrtig 

tion of a steam jet in a const 
The 
densed in al 
of cold 


| 
ana 


water vapol 
adjoining chambet 


spray water. Several suc 


tems ean be arranged in series in 
reduction ot 


will cool 1, 


77 degrees TO 


at ST’ a 


to seeure the 
perature. Such a machine 
gallons of water from 
degrees Fahrenheit. To accomplish t 

requires about 790 pounds of water used 


and 22 tons 


as steam for the injector 
water for cooling 
‘ 


But there is not 
for all this 


room enol | 
I think | 


until one 


pantry will 
pone my purchass 


chines drives all its rivals out 


market. But the danger of sue] 
of watehful waiting is that the 
the 


hold in the commercial struggle for ex 


law ot 


. , } 
fittest does not alwavs 


survival of 


istence. The machine which comes out 


supreme in sales may be the poorest and 


cheapest to make, because it has the 


largest surplus To spend on advertise 


ments and agents 


THE CATALYSIS OF COAL 


IN the old days before the war men 
did not know anything better to do with 
eoal than to burn it. Now they are be- 
ginning to find out that it may be put 
to better purposes as raw material for 
making more valuable commodities. 

In those days too when men wanted to 
get more gasoline than petroleum con- 
tained, they knew no other way to get 
it than to smash up the big molecules 
into little ones, to break down the heavy 


eracking’’ 


This ** 


process was regarded as a great achieve 


oils to make licht oils. 


ment in its day and brought fame and 


fortune to its inventor; quite rightly, 


since we could be running few automo 
biles without it. But the world is pass 
ing into another era now, the age of syn 
the will build up 


breaking down. Starting 


thesis, when chemist 


instead of 
with the commonest and cheapest mate 


rials, air, water and coal, the chemist 
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ean construct at will all sorts of valuable 
compounds for which we formerly had 
to rely upon nature. 

The veteran French chemist Professor 
Paul Sabatier, of Toulouse, recently on a 
visit to America, opened the door to this 
new era with the key called ‘‘catalysis.’’ 
Shortly the century closed he 
found that hydrogen gas could be made 


before 


to unite with carbon monoxide gas in 
the presence of finely divided nickel and 
produce methane, well known as natural 


Now these two constituents, hy- 
drogen and carbon monoxide, are easily 
made by passing steam over red hot coal, 
the ‘‘water gas’’ Many other 
metals and compounds have since been 
found to act like nickel as a catalyst, 
that is, they speed up a process by their 


vas. 


process. 


presence without being used up or ap- 
pearing among the products. 

This principle has of late been applied 
with remarkable results by a countryman 
of Sabatier, General Georges Patart, and 
still more extensively in Germany by 
Professor Franz Fischer, director of the 
Institute of Coal Research at Muelheim- 
Ruhr, and Dr. Friedrich Bergius, of 
Heidelberg. All these three European 
leaders in catalytic research went to 
Pittsburgh to attend the International 
Conference on Coal held at the Carnegie 
Institute of Technology from November 
15 to 19, and what they told of the appli- 
cation of catalysis to industry was new 
to many of our people, for in this field 
America is far behind Germany and 
France. 

For instance, we have making 
methanol by the old-fashioned method of 
distilling wood, but now the Badische 
Chemical Company makes ten to twenty 
tons of it a day from water gas at a 
eost of only 20 cents a gallon. Methanol, 
formerly known as ‘‘ wood aleohol,’’ has 
long been employed in all countries as a 
denaturant for industrial aleohol, and 
has caused many cases of blindness in 


been 


269 


Germany and America by being used for 
whiskey by those who were already so 
blind as not to tell one alcohol from at 
other. Various other alcohols, such 

butyl aleohol, made in America by fe: 
for automobile 


menting corn and used 


lacquers, are made in Germany from 


The waste gases that in some 
States 


water gas. 


sections of the United are still 
allowed to escape from coke ovens un 
Bethune, 


til 
uti 


used are at the mines of 
France, cooled and condensed and 
ized for making methane, benzene, ethy! 
alcohol and ammonia 
Owing to the catalytic process for 
synthetic ammonia invented by Fritz 
Haber, Germany is now exporting fert 
lizer instead of importing it as before 
About 425,000 tons of free 
the air is fixed for 
and 


the war. 
nitrogen from 
fertilizers by catalysis every year, 
this takes the place of 2,700,000 tons of 
But Muscle Shoals still 


now 


Chilean nitrate 
stands idle. 
Benzene, which can be made from coal 
in various ways, 1s the mother substance 
of the aromatic family of chemical com 
hundred 
Among 


pounds, a family of over a 
thousand and rapidly growing 
these are the aniline dyes and drugs that 
have made the world brighter and safer 
One of these 


in our generation. syn 


thetic products, carbolic acid, is famil 
iarly used as an antiseptic and is nearly 
as useful but much less familiar as one of 
the two bakelite. The 
other component, formaldehyde, is also 


components of 


an antiseptic and also made artificially 

Th 
tions in Europe is the search for home 
made motor fuel. We Americans are 
not interested in this question now but 


chief stimulus to such investiga- 


some day we shall be, and meantime it 
is interesting to watch the chemists over 
the water trying to see how many differ 
ent things they can make out of common 
eoal, like with the 
Chinese tangram. 


children playing 
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THE NEW COOLIDGE CATHODE RAY TUBE 


A vacuum tube which produces as 


many electrons per second as a ton of 


radium 
that rare substance in the world 
announced by Dr. W. D. Coolidge, of the 
research laboratory of the General Elee- 


was 


trie meeting of the 
Franklin Philadelphia, on 
the occasion of the award to him of the 
Howard N. Potts gold medal of the insti 
tute for his outstanding work in the de- 
velopment of X-ray tubes. 


Company, at a 
Institute of 


Radium is 
and in so doing is bombarding electrons 


constantly disintegrating, 
infinitely small particles of matter or 
high 


radium 


into 
The 
disintegrates is beyond human control; 


electricity space at very 


velocities. rate at which 
nothing that man can do seems to affect 
the rate at which the 

down. The cathode ray 
bombards high speed 

but at a that 
trolled by man, and in quantities far 
the radium in the 
The electrons given off by ra- 


element breaks 


tube likewise 
electrons into 


space, rate can be con- 
greater than by all 
world. 
dium are of higher average velocity than 
those so far produced with the cathode 
ray tube, but the two are 
alike. 

So much the 
rays from the tube that many startling 
experiments have been conducted with 
the the 
eral calcite apparently become red _ hot 


otherwise 


more concentrated are 


new device. Crystals of min 
coals when exposed for a moment to the 
rays, but they are glowing with cold 
light ; ordinary salt is turned brown, and 
considerable time elapses before it again 


becomes the colorless substance it usu- 


ally is; bacteria and small flies are al- 


most instantly killed by exposure to the 
rays; ordinarily colorless acetylene gas 
is transformed into a yellow solid which 
“an not be dissolved ; and a rabbit’s gray 
hair has been destroyed, to be replaced 


and there is only a pound of 


vrowt! 


Cathode a) have hee 


some extent tor lan 


Vears 


however, they known only w 


} 


vacuum tubes, about thirty 


Kuropean scientist. Lenard 


age a 


ceeded in making the electrons 


through a tiny piece of extrem 
aluminum foil cemented to the glass wa 
of the tube. beer 
numerous since then, but previous 


tubes the 


Improvements hav 
with 
‘*windows’”’ 


metal were mu 


smaller and the 


operating voltages muc! 


tube 


1 


lower than with the new 


Several unusual features 


incorporated in the tubs 


thre 


new 
} 


menes 


a ‘‘window’”’ 


of nickel foil, the thickness of 
measured in thousandths of an 
which is capable of withstanding 
atmospheric pressure of mor 
heated 


used by Dr 


tungsten 1 


pounds. A 
originally Coolidge 


X-ray 


essential 


tube and now known to :; 


radio tubes, furnishes 
The eli 
has been shielded with a coppet 
that the 
strike the glass and 
ther by 


part ot 


the supply of electrons. iss tube 
tubs Ta) 
stream of eleetrons €a! not 
cause punetures 
permitting operation ol 
than 


tubs 


at voltages far highe 


viously attained, and th 


first which it has been possible to 
I 


off from an evacuating system; t] 

thereby has been made as portable 

as easy to use as an X-ray tube 
Electrons are released by the 


tungsten filament, or cathode, 


tively low ve matter of 


Oc1Ty a 


or two per second. Between thy 


and the anode—the ‘‘ window 


copper tube which serves as a 


there is impressed upwards to 350.000 


volts of direct current This causes the 


electrons given off by the filament to 








THE CATHODE RAY TUBE 
THE HIGH POWER VACUUM TUBE AS IT APPEARS INSTALLED IN THE LABORATORY. 
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BALL OF PURPLISH HAZI 


NIC} 


speed up to an average velocity of 150, 
000 miles per second or more, depending 
upon the voltage, within the short space 
of about one inch between the cathode 
and the copper tube shield. Having at 
tained this high velocity, the eleetrons 
eoast the rest of the way through the 
highly evacuated tube and pass through 
the anode or window and into the atmos 
phere with but slight diminution in 
velocity. 

The nickel window is soldered to a 
disk of invar, an alloy which expands 
the same amount as does glass when 
heated. The invar disk, in turn, is fused 
to the glass tube, thereby making the seal 
air tight. The thin piece of nickel itself 
eould not withstand the atmospheric 


D 


”) 


pressure 
between 
pertect vac 
reintoreced w 
of molybde1 
affords a may} 


minimum 


ball of 
diameter 
less depend QO | T 


glow, which 


cathode rays in air, results fron 


being ionized or broken up by thi 
or electrons The penetration 


rays depends not only upon the 
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but upon the density of the substance 
they strike, so that with most solid sub- 
stances the penetration is slight, and 
with dense metals almost negligible. 

One of the most startling experiments 
performed with the new tube has been 
the production of a yellow compound 
when the rays are passed through acety- 
lene gas. This compound, similar to that 
produced in very small amounts’ by 
radium treatment of the colorless gas, 
can be produced in relatively large quan- 
tities with the cathode ray tube either as 
a light, fluffy powder or as a varnish- 
like film on substances within the gas 
chamber, depending upon the electrical 
conditions. The compound has been 
found to be insoluble in all the many 
chemicals so far tried. It seems, there- 
fore, that a use may be fouid for it as a 
protective coating for metals, to which 
it adheres tightly. Other substances, 
such as castor oil, can also be solidified 
by exposure to the rays. 

In ascertaining the effect of the rays 
on living tissues, small circular areas of 
the ear of a gray rabbit were subjected 
to short exposures to the rays. Exposure 
of a tenth of a second caused a temporary 
loss of hair over that area. When the 
exposure on another area was increased 
to one second a seab was formed. When 
this fell away it took the hair with it, 
and weeks later the area became covered 
with a profuse growth of longer, snow- 


white hair. Exposure for a minute 
sulted in the formation of a seab on ea 
side of the ear. <A hole was left in t} 
ear when the seabs fell away, and t! 
edge later became fringed with whit 
hair. In other experiments, bacter 
and flies were killed almost instantly | 
the rays. 

A crystal of calcite, a colorless an 
transparent mineral, glows with a bright 
orange light if subjected to the rays, and 
the glow of eold light continues for 
hours. The glow comes from an are 
very near the surface of the erystal sine 
the rays penetrate but little into the sub 
stance. Immediately after the crystal 
has been rayed, numerous bluish-whité 
sparks or scintillations can be noticed 
beneath the surface of the crystal; these 
are electrical explosions, the result of the 
bombardment of the atoms in the crystal 
by the high-speed electrons. 

Granite, a mixture of several minerals, 
glows with several brilliant colors, some 
of the colors fading away immediately 
and others remaining for some time 


Numerous other substances can be made 


to change in color, some permanently and 
others for a short time. 


The commercial possibilities of the 


tube, still a laboratory development, are 


unknown but it is expected that the tube 


will be invaluable in scientific investiga 
tions regarding electronic phenomena. 
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RECENT BOOKS OF SCIENTIFIC INTEREST 


with comments by the publishers 


nistry in Everyday Life and Applied Chem- 
By Freperick B. Emery, Etzy F. Downey, 

2 ve E. Davis, CHARLES E. Boynton. Lyons 
i Carnahan, II. 


jue and interesting book by four Chicago high- 
The subject of pandemic chemistry 
s emphasized Two hundred and fifty pages are 

up to reference material on applied chemistry. 


| teachers. 





The Young Folks’ Book of Invention. By M. T. 
Bripces. 287 pp. Little, Brown and Company, 


iss. 


Description of the progress of invention from the 
e man first learned to produce fire, to the uses of 
m, electricity, automobiles, moving pictures and 
ray 


WILLIAMS. 256 


In Search of Reality. By J. E. 
Frank Maurice, Inc., N. Y. 


{ consideration of the problems, both religious 


biological, presented by the theory of organi 


tion, and an attempt to bridge the gulf be- 


en science and religion. 


Nature Guiding. By WILLIAM GOULD VINAL. 


51 pp. The Comstock Publishing 
Tnaca, N. ie 


Providing a 


Company, 


point of view and considerable ma 
rial on the methods of nature 
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ed 
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The Decline of Man. By Sranron A. CoBLENTz. 
63 pp. Minton Balch and Company, N. Y. 
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nd, its causes and remedies. It is a book to set 


ne thinking, and Mr. Coblentz has built up a theory 


t challenges attention. 


Hydrogen Ion Concentration. By Leonor MIcH- 
eLis. $5.00. Williams and Wilkins Co., Md. 


The first English edition of three volumes consti 
tuting the latest edition of Michaelis’s classical work 
n hydrogen-ion work. Presents the physico-chem- 


| principles. 


Modern Biology and its Human Aspects. By 
H. D. Wacconer. $1.96. D. C. Heath and Com 
pany, N. Y. 
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Meredith—Hygiene 
A Textbook for College Students 


268 Illustrations. 8vo. 719 Pages. Cloth, $3.50 
By Fuorence Lynpon Merepira, M.D. 


College Physician, Professor of Hygiene, Smith College, Northampton, Mass 


This work brings to the attention some of the common pitfalls in the 
path of health, and the methods of avoiding them. The volume is pre- 
sented for the use of college students and others of similar educational 
status. No previous study of the subjects treated is presupposed. It 
is in this sense an elementary textbook. It is, however, addressed to 
those whose experience, methods of thought and vocabulary are at the 
adult level. 


Gager—General Botany 


Special Reference to Economic Aspects 
689 Illustrations. 8vo. 1056 Pages. Cloth, $4.00 
By C. Sruart GaGcer, Puw.D., Sc.D., Pp.D. 
Director of Brooklyn Botanic Garden 


The new work points out the practical features of botany and is of 
interest both as a textbook and for cultural reading. 


Bachmann and Bliss—Essentials of Physi- 
ology and Pharmacodynamics, 2nd Edition 


187 Illustrations. xv + 365 Pages. Cloth, $4.00 
By Grorce BACHMANN, M.S., M.D. 
Professor of Physiology, School of Medicine, Emory University; and 


A. Ricuarp Buss, Jr., A.M., Pom.D., M.D. 


Dean of School of Pharmacy, University of Tennessee 


Hawk and Bergeim—Practical Physiological 
Chemistry : 


oth Edition. 8 Colored Plates, 273 Text Illustrations. 8vo. 931 Pages. Cloth, $6.50 


By Pumir B. Hawk, M.S., Px.D. 


President of the Food Research Laboratories, Inc., New York; and 


Ouar Bercerm, M.S., Px.D. 


Assistant Professor Physiological Chemistry, University of Illinois Medical School 


P. BLAKISTON’S SON & (C0, PUBLISHERS PHILADELPHIA 
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The New Interest in Science 


‘‘The most recent volume to delineate man’s increase in understand- 
ing comes from the University of Chicago Press. Its title is ‘The Nature 
of the World and of Man’ and it is fascinating reading for any one who 
has a spark of that divine curiosity about the ways of life which causes 
man to seek, and seeking, to progress.’” Chicago Daily Tribune 


The Nature of the World 
and of Man 


By Sixteen Ranking Scientists of the 
University of Chicago 

So extensive a program as this book presents has seldom been attempted, 
much less accomplished so successfully. It is an outline of our knowledge of th 
physical and biological world and man’s relative position in it: a bird’s-eye view 
of the universe in the light of modern science. 

This volume contains the subject-matter of a ‘‘survey course’’ given each 
year by its authors to a selected group of beginning students at the University of 
Chicago. The success of the experiment upon which it is based suggests a wide 
use of this text in similar courses in other institutions to give the beginner a pre 
liminary view of the surrounding world and of his possible function in it 

Beginning with the outstanding facts about the solar system, each of the 
sixteen authors has described that phase of development with which he is most 
familiar; the origin and early stages of the earth; geological processes and the 
earth’s history; the nature of energy and matter; bacteria and their origin; 
evolution of the plant kingdom, the vertebrates, and the invertebrates; inter 
actions between plants and their environment; the coming of man; organic evolu- 
tion and the origin of life; human inheritance; structure of man; the living 


process ; and mind in evolution. 


$4.00, post paid $4.15 


The University of Chicago Press 


5811 Ellis Avenue $2 $2 $2 se Chicago 
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Complete Equipment for 
Explorers, Scientists, Engineers, 
Hunters and Travelers 


We have The only 
Equipped House 
many an aa ‘ Te | in the 
Expedi- ri m, U. S. 
tions ¢ : , where 
From i | , : | every 
the Poles | . : item 
to the le i , Soy may be 


Equator a) obtained 


Gurley’s Transits, Levels, Current Meters; Paulin Altimeters; Binoculars, Microscopes; 
Cameras, Motion Picture Outfits; Tents and Camp Requisites; Sleeping Bags; Saddlery; 
Outdoor Clothing for every climate; Boats; Arms and Ammunition, etc. 


Let us furnish estimates—write us your wants. 
Catalogs and Testimonial Letters on request 


ANTHONY FIALA * Wss2 5" 


**Look for the sign of the Polar Bear’’ 











Vol. XXIII, No. 6 Whole No. 135 


The Scientific Monthly 


An Illustrated Magazine Devoted to the Diffusion of Science 
Edited by J. MCKEEN CATTELL 


December, 1926 
Published by THE SCIENCE PRESS 
LANCASTER, PA. GARRISON, N. Y 
NEW YORK, N. Y., Grand Central Terminal 
Single Number, 50 Cents Yearly Subscription, $5.0c 
COPYRIGHT 1926 BY THE SCIENCE PRESS 
Entered as second-class matter July 18, 1923, under the Act of March 3, 1879. 
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PROPERTIES OF 
INORGANIC SUBSTANCES 


A SECOND REVISION AND ENLARGEMENT OF 
TABLES OF PROPERTIES OF OVER FIFTEEN 
HUNDRED COMMON INORGANIC SUBSTANCES 


BY 


WILHELM SEGERBLOM, A.B. 


Instructor in Chemistry at the Phillips Exeter Academy 


HIS book was originally published in 1909 wnder the title Tables of Proper 
ties of over fifteen hundred common inorganic substances. It was so favor 
ably received that a second edition embodying minor changes made to bring the 
book to date was published in 1916. 


The recent appearance of International Critical Tables and other valuable 
reference books on chemistry has made possible, first a thoroughgoing revision 
in order to include all the latest numerical data available, and second a consider- 
able enlargement of the text by the inclusion of much new additional descriptive 
matter on substances treated in the earlier editions and by the addition of an 
equally full treatment of about seven hundred and fifty compounds not before 
included. 


New compounds include, among others, the carbides, hydrides and hypo- 
chlorites of the members of the six groups of bases, and the bromides, carbonates, 
chlorides, hydroxides, nitrates, sulfates, and sulfides of the non-metals and rare 
metals. 


The common and trade names were very fully given in the earlier editions 
They have, however, been considerably increased by a careful selection of about 
six hundred new names from sources recently published. 


Table of Contents 


ABBREVIATIONS Group V. Ag, Pb, Hg, Cu, Ci, Bi 

Group I. Na, K, Li, NH, Group VI. As, Sb, Sn 

Group II. Ba, Sr, Ca, Mg AcIps 

Groups III ano IV. Al, Cr, Fe, Co, Non-MeTALS AND Rare METALS 
Ni, Mn, Zn INDEX 


About 215 Pages Price $6.00 
Ready for Delivery about December 20th 
BOOK DEPARTMENT 


The CHEMICAL CATALOG COMPANY, Inc. 


19 EAST 24th STREET, NEW YORE, U. &. A. 
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Two Standard Works on Chemistry 


A Comprehensive Treatise on Inorganic 


and Theoretical Chemistry 
By J. W. MELLoR 


Author of “Modern Inorganic Chemistry,” “Introduction to Modern Inorganic Chemistr 
™ Higher Mathematics for Students of Chemistry and Physics,” “ The Crystallization of Iron 
Steel,” etc. The work consists of Royal 8vo. volumes, each containing about 1,000 pages, the pa; 
of type being 7% ins. by 4% ins., fully illustrated, mainly from original drawings. 


Vol. I. H,O. $20 Published 
Vol. II. F, Cl, Br, I, Li, Na, K, Rb, Cs. $20 Published 
Vol. III. Cu, Ag, Au, Ca, Sr, Ba. $20 Published 
Vol. IV. Radium Family, Actinium Family, Beryllium, Magnesium, 

Zinc and Cadmium, Mercury. $20 Published 
Vol. VV. B, AI, Ga, In, Tl, Sc, Rare Earths, Cc. $20 Published 
Vol. VI. C (Part II), Si, Silicates. $20 Published 
Vol. VII. Ti, Zr, Hafnium Th, Ge, Sn, Pb, Inert Gases. In the Press 


“ The first impression, which appears to be almost universal, is one of amazement and admir 
tion that any one individual should undertake and be able to carry on such a tremendous task as 
the compilation of this treatise. . . . The reviewer is glad to add his tribute to the courage, indus 
try, and wide knowledge which the author has displayed. ... The work is unquestionably th: 
most complete source of information existing in English, and the remaining volumes wil! lx 
awaited with great interest.”—Journal of Industrial and Engineering Chemistry. 

“ As a reference book for studying the development of any subject in inorganic chemistry it 
accurate and complete. It will undoubtedly have its greatest use in that capacity although ws 
commend it most heartily to serious students of inorganic chemistry who desire to obtain a co: 
prehensive idea of the subject.”—Chemical and Metallurgical Engineering. 

“A ‘Comprehensive Treatise’ undoubtedly represents a most important contribution to chen 
ical literature, and one that will prove invaluable to the investigator as a source of informati: 
and suggestion, and to the advanced student and teacher as a source of ‘ outside reading’ which 
will prove interesting and valuable. 

“The remaining volumes of the series will be awaited with much interest.”—Science. 


A Dictionary of Applied Chemistry 
By Sm Epwarp Tuorpg, C.B., LL.D., F.R.S. 


Emeritus Professor of General Chemistry and Director of the Chemical Laboratories of the In 
perial College of Science and Technology, South Kensington, London. 


Assisted by Eminent Contributors. 
New edition. Revised and enlarged. 


Vol. I. A to CALCIUM $20 Published 
Vol. II. CALCULI to EXPLOSION $20 Published 
Vol. III. EXPLOSIVES to KYROFIN $20 Published 
Vol. IV. L to OXYDISILIN $20 Published 
Vol. V. OXYGEN to RYE $20 Published 
Vol. VI. Sto TETRYL $20 Published 
Vol. VII. THALENITE to Z, with a Full Index to the Complete Work In the press 


“The names of the various writers are sufficient guarantee of its general excellence. . The 
work as a whole is beyond criticism, and the new edition deserves a place on the bookshelf of 
ovary technical chemist. . . ."—The Analyst. 

“ Sir Edward Thorpe’s comprehensive dictionary, with its world-wide reputation, may truly b« 
described as a ‘magnum opus’ from every standpoint. Not only is it a great work from the point 
of view of bulk, but it provides a wonderful source of information on every conceivable branch of 
technical chemistry.”—Chemical Age. 








Send for Science Catalogue 


LONGMANS, GREEN & CO. 
New York 
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NEWELL'S COLLEGE CHEMISTRY 


Written Throughout with the Student in Mind 
Simple in Presentation—Sound in Theory 


Modern in Approach 


With an understanding of the needs of the students « 

chemistry, the author has written a book from wl 

they can readily learn the fundamentals. Explanations 

are clear and precise. The major chemical industries are 

One of the ete ae = ae : 

, described extensively. Chapters on fuels and 
Newell nants, plant life and plant products, and animal 

’ a and food replace the traditional development of organi 

Chemistries , ' 

chemistry. 


645 pages. Illustrated. Price, $3. 


D. C. HEATH AND COMPANY 


Boston New York Chicago Atlanta 
Dallas San Francisco London 
































University of The Watts 


CALIFORNIA PRESS Mirror Blades 


Particularly hard and tough 


Plant Nutrition and 
Crop Production 


blades, with keen uniform edges 


for 


| 
| 
| 


By Sir E. J. Russet 


Director of the Rothamsted Experimental Microtome Work 


Station 





($1.00 per packet of 5 blades, p stpaid. |j| 
| 


For the first time there is now pre iis Pi ctn bene os bute etene tune» ae 


sented, in vivid, accurate narrative, the 

complete story of the development of The Watts Spiro Sharpening Ma- 

agricultural science, written by one of J haus Tamale - 

the foremost leaders in that field. chine for creeping the e ges Ol these 
Every professor of agricultural science unusual blades in condition is also 

should have a copy of his own. It should available. 

be placed on the library shelves of every 

agricultural experiment station the world An ideal Shaving Service for yoursel 

over. or friend An investment in both Sat 


($6.75, postpaid. 


faction and Economy 


| 

| 

115 pages, 58 illustrations, Cloth, 
postpaid, $2.75 E. C. Cheswell, L. B. Coombs, | 

| 


Hargraft Building 
3 Sec 


Melrose Highlands (77), ‘ 


tt Street 
Mass., U. 8S. A Toronto, Canad 


University of California Press ] 


° ° Distributors, Messrs. John Watts 
Berkeley, California Sheffield, England (Established 1765) | 
| 
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A NEW METHOD 


of Recording Frequency 











Bulletin No. M-o85, issue of 1926, describes the new L & N Frequency 
Recorder, of which advance announcement was made in the 1925 N. E. 
L. A. Meter Committee report. Extremely sensitive, it records on a very 


open scale. 
It is accurate to 1/10 cycle at 60 cycles and is permanent in calibration. 


It has a negligible temperature coefficient. 


Write for Bulletin M-985 


Galvanometers 
Potentiometers 
Bridges and Res:stances 
ondensers and j 
LEEOS & NORTHRUP COMPANY inductances | 
4901 STENTON AVENUE, PHILADELPHIA Tote, se 
Recording and Con- 
trolling Pyrometers 
Hump and Homo 
Electric Heat Treat, 
ing Furnaces 
Instruments for 
Controiling 
Conductivity of 
Electrolytes and 
\ Hydrogen ton 
Concen- 
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Books by Victor Robinson, 


An Essay on Hasheesh 
An historical and pharmacological study, including personal experi 
mentation. 
Second edition, $1.00. 


Pathfinders in Medicine 


Biographie sketches of Galen, Aretaeus, Rhazes, Paracelsus, Vesalius 
Servetus, Pare, Malpighi, Descartes, Scheele, Cavendish, Hunter 
Jenner, Berzelius, Laennec, Guthrie, Simpson, Semmelweis, Schleiden 
Sehwann, Henle, Darwin, Hebra, Blackwell, Pasteur, Metchnikoft 
Pavloff, Koch, Haeckel, Jacobi, Sajous. 


Second edition in press, 100 illustrations. Price to be announced 


Don Quixote of Psychiatry 


Harvey Cushing in his Life of Sir William Osler (vol. II, p. 670 
states that Osler, during his last illness, asked for a copy of Victor 
Robinson’s Don Quixote of Psychiatry. This remarkable book, con 
taining information not elsewhere available, when out of print will 
not be republished. 


Profusely illustrated, $5.00. 


Pioneers of Birth-Control 


The first volume dealing with the history of Neo-Malthusianism in 
England and America. 


Illustrated, $1.00. 


The Life of Jacob Henle 


The first biography in the English language of one of the makers of 
modern medicine. 


Illustrated, $3.00. 


Medical Life 


The only monthly journal in the English language devoted to the his- 
tory of medicine. Seventh year of publication. Edited by Victor 
Robinson. 


| 
1} 
| 


Published by 


MEDICAL LIFE PRESS 


12 Mount Morris Park West New York, N. Y. 
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Pocket 


Microscope : POCKET MICROSCOPE 


Extended x : 
For any degree of Magnification from 30X to 200X 


The entire stand of this new microscope is a one-; 
hollow casting of aluminum alloy which’makes the i: 
ment rigid and at the same time light in weight 
weight II oz. 

The initial magnification is increased by elongating 
draw tube and the magnifications thus obtained are r 
off from the graduations on the tube. 

The optical system consists of an orthoscopic ey: 
and a standard achromatic objective which insures ; 
definition. 

May also be used for micro-projection drawing 
photomicrography. 

Price in velvet lined pouci 
Price in velvet lined case 
Price with case and pouch 


Write for Busch Bulletin P. 


PALS company 


Apparatus for Industrial and Laboratory Use 
153 WEST 23rd STREET NEW YORK, N. Y. 











Publishers: G. E. STECHERT & CO., New York—-WILLIAMS & NORGATE, London— 
FELIX ALCAN, Paris—AKAD.-VERLAGSGESELLSCHAFT, Leipzig—NICOLA 
ZANICHELLI, Bologna—RUIZ HERMANOS, Madrid—RENASCENCA 
PORTUGUESA, Porto—THE MARUZEN COMPANY, Tokyo. 


INTERNATIONAL REVIEW OF SCIENTIFIC 


66 SYNTHESIS 
Published every month (each number containing 100 to 
120 pages) 
? ? EUGENIO RIGNANO 


Editor: 

Is THE ONLY REVIEW the contributors to which are really international. 

Is THE ONLY REVIEW that has a really world-wide circulation. 

Is THE ONLY REVIEW of scientific synthesis and unification that deals with the funda 
mental questions of all sciences: the history of the sciences, mathematics, astronomy, 
geology, physics, chemistry, biology, psychology and sociology. 

Is THE ONLY REVIEW that by means of enquiries among the most eminent scientists 
and authors of all countries (On the philosophical principles of the various sciences; On, 
the most fundamental astronomical and physical questions of current interest, and in 
particular on relativity; On the contribution that the different countries have given to 
the development of various branches of knowledge; On the more important biological 
questions, and in particular on vitalism; On the social question; On the great international 
questions raised by the World War), studies all the main problems discussed in intel 
lectual circles all over the world, and represents at the same time the first attempt at an 
international organisation of philosophical and scientific progress. 

Is THE ONLY REVIEW that among its contributors can boast of the most illustrious men 
of science in the whole world. A list of more than 350 of these is given in each number. 

The articles are published in the language of their authors, and every number has a supple 
ment containing the French translation of all the articles that are not French. The 
review is thus completely accessible to those who know only French. (Write for a free 
copy to the General Secretary of ‘‘Scientia,’’ Milan, sending 12 cents in stamps of your 
country, merely to cover packing and postage. 

SUBSCRIPTION: $10, post free OFFICE: Via Carducci, 224 Milan (116) 

General Secretary: Dr. Paolo Bonetti 
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The Drum Nosepiece 


for use on the 


Bausch & Lomb 
Wide Field Binocular 


MICROSCOPE 
Model KWV 


The Drum Nosepiece, a new design 
id 


change of magnifications. It contains 3 





for paired objectives, permits ray 
pairs of objectives of different powers 
held in parfocal position. Six powers 


are instantly available. 


Another feature which makes this 
model easy and comfortable to use is the 
high eye point. It makes the image 
‘‘come up to meet the eye,’’ which in- 
sures seeing the full field. The field is 
large, excellently defined to the edges 
and highly illuminated. 

The objectives afford long working 
distances. 

This model has decided advantages 
because the body can be attached to five 
different stands. 


Literature on the Drum Nosepiece 


1s im preparation 


Bausch & Lomb Optical Company 


633 St. Paul Street 
Rochester, N. Y. 
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“A Homey Hotel for Home Folks” 


The WESTMINSTER 


Opposite Columbia University 
420 WEST 116TH STREET, NEW YORK 


Located on a quiet sunny street, in what is 
considered the finest residential section of 
New York, overlooking Columbia University, 
Morningside Park, Riverside Drive, Central 
Park, Cathedral of St. John the Divine and 
the Hudson River and its Palisades. 

THE WESTMINSTER is delightfully attrac- 
tive both inside and out and offers unusual 
advantages to Home-Lovers desiring a Real 
Home in an Atmosphere of Refinement either 
for a short period or as a permanent residence. 
It is convenient to all means of transportation 
and due to its high elevation all rooms receive 
an abundance of light, air and sunshine. 

Come to THE WESTMINSTER for a little 
while. We are proud of what we have here, for 
you will find it nowhere else. Whether your 
stay is a day, a month, or a year, we know you 
will be pleased with its Quiet, Homelike and 
Refined Atmosphere, its Comfortable Rooms 
and Moderate Rates. 

Every Room with Connecting or Private Bath 
AMERICAN PLAN EUROPEAN PLAN 
(Including 3 Meals) (Without Meals) 

DAY WEEK DAY WEEK 
Single . $4.00 up—$25.00 up $2.50 up—$15 00 up 
Double . 8.00 up— 45.00 up 3.5 »~— 21.00 up 
Parlor, Bedroom, Bath, with meals for 
2 persons, $56 week up 
Parlor, 2 Bedrooms, Bath, with meals for 
3 persons, $75 week up 
Breakfast 75¢.—Luncheon 75¢e.—Dinner $1.25 





**Comfort without Extravagance” 
Booklet mailed on request 














Hotel 


Continental 


Center of New York’s Activities 
BROADWAY AND arst STREE’ 
Finest location to live when in town 


300 Rooms 300 Baths 


$2.00, $2.50 and $3.00 per day 
Double, $3 to $6 per day 


Rooms of unusual large size 


Between Grand Central and Penn 
Terminals 


Send for Free Map of New York 


HENRY S. DUNCAN, 


Proprietor 























HOTEL 
FLANDERS 


Just East of Broadway 





133-135 West 47th Street 
134-136 West 48th Street 


A modern high class 15-story hotel 
very close to Times “quare and within 
a few minutes to all leading Theaters 
and Shops. 
Room with running water $2 
Rooms with bath $2.50 up 
Special rates for long or short periods 


GEORGE SANBORN, Prop. 











PHILADELPHIA 
CHESTNUT and 39th STREET 


Hotel 
Pennsylvania 


Fireproof 
Unrestricted Parking 
600 Rooms 500 Baths 
Rooms with running water 
from $2.50 per day 


Rooms with private baths and showers 
from $3.50 per day 


Food and Service the Best 


Near West Philadelphia Station, 
Pennsylvania Railroad 
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. Hotel Breslin 


FIREPROOF 


Broadway 


AT 


29th 
Street 


New York 


One block 
from Fifth 
Avenue. 
Three 
blocks from 
Penn, Sta- 
tion. Sub- 
way con- 
nects with 
Grand Cen- 
tral Ter- 
minal. Con- 
venient to 
Stores, 

Theatres, 

and al 

steamship 

piers. 

RATES 

PER DAY 
‘ingle rooms with running water.... $2.00 and $3.00 
Single rooms with bath or shower.... 3.00 and 4.00 
houble rooms with running water... 400 and 5.00 
ouble rooms with bath or shower 5.00, 6.00 and 7.00 
Parlor, Bedroom and 10.00 to 12.00 

Booklet and Map of New York Upon Request. 
For Reservations. Wire at Our Expense 

PAUL A. MeGOLRICK DAVID F. CULLEN 


“You have the best light-weight bag made.” 
Dr. C. P. Fordyce. 


Fiala Patent Sleeping Bag 


You can sleep outdoors in perfect comfort 
Scientifically Correct 
Made like the fur of an 
animal, it retains body 
heat, but not the mois- 
ture. No dead air spaces 
to become foul or 
soaked, as in a closely 
woven or filled fabric. 


Weighs about 5 $25 
Eee 
FOR XMAS 

Your friend Scientist, 
Sportsman or Boy Scout 
would appreciate one of 
those Engineers’ Lumi- 
nous Compasses—a won- 
derful, perfect instrument, 


worth twice the $3.50 
price asked 
GURLEY’S Transits, Levels, 
Alidades, Meters & Registers, 
Altimeters, Microscopes & 
Binoculars. 
Outfits for Explorers, Scientists, etc. 


Anthony Fiala, 25 Warren St., New York | 








FOR THE 


Biological Sciences 


Naturalists’ Supplies 

Microscope Slide Preparations 

Preserved Material 

Display Material 

Lantern Slides 

Charts, Botanical and Zoological 

Microscopes, Microtomes and 
Accessories 

Dissecting Instruments 

Laboratory Glassware 

Chemicals 

Bacteriological Reagents 





Catalogue pertaining to any of the above 
may be obtained on request. 


Prompt Guaranteed 


Service 2) Qualsty 


| New York Biological Supply Co. 


General Supplies for the Biological Sciences | 
34 UNION SQUARE NEW YORK CITY | 

















Marine Biological Laboratory 


Woods Hole, Mass. 


Biological Material 


1. Zoology. Preserved ma- 

terial of all types of animals 

quest oF rea, for class work and for the 
* museum. 


2. Embryology. Stages of 
some invertebrates, fishes 
(including Acanthias, Amia 
and Lepidosteus), Am- 
phibia, Reptiles and some 
mammals. 


3. Botany. Preserved ma- 
terial of Algae, Fungi, Liv- 
erworts, Mosses, Ferns and 
Seed Plants. 


4. Microscope Slides in Bacteriology, 
Botany and Zoology. 


5. Life Histories, Germination Studies 
and Natural History Groups. 


Catalogues furnished on application te 
GEORGE M. GRAY, Curator 
Woods Hole Massachusetts 
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~ AMPLIFICATION 
WITHOUT 
DISTORTION 


Ideas of reception have changed. <A year or so ago the main thing was dis 
tance, now it’s quality or how well you can hear that counts. 
| Receivers have changed very rapidly in recent years. Radical developments 
| have taken place and made receivers but recently purchased obsolete. 
| The best singers and music cannot be fully appreciated unless the audio e: 

_ of your receiver embodies the new principles of audio amplification. 

With the new theory and design of audio amplifiers the last great chang: 
Radio reception has been made for some time to come. A set changed over now 
will last for a long time. 

The Aeme Apparatus Company have developed a new High Quality Aud 
| Amplifier which is the result of many years of research and development. 

With this new High Quality Amplifier a new sense of nearness is brought « 
with the joyous realization of how near to the real thing radio reception can | 

The addition of this amplifier to any set is a simple matter. Full size prints 
plainly showing the hook-up and layout dimensions have been prepared and maj 
be obtained by sending 25 cents together with the coupon. 


Acme Apparatus Co., 


Acme Apparatus Company 2 4 


Cambridge, Mass. 


Pioneer Transformer and Radio |, Enclosed please fir 
$0.25 for full-size print 

Engineers and Manufacturers = nea Quality An 
plifer. 
ee 


Acme MA2 Transformer : ‘ $6.00 


Z3 impedence and resistance unit . $5.00 a el tiie 


: ACME ~ for amplification 























422 | 
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Patent Applied For 


LaMotte 
Roulette 


Comparator 


In Pulp and Paper Manufacture 


EST results in the sizing, 
tinting and filling proc- 


esses as well as the forma- 


tion of the paper on the machine 
are dependent on the degree of 
acidity (i.e.,the pH value). The 
stock should show a slightly acid 
reaction during the beating and 
at the time of delivery to the 
paper machine. If it is too 
nearly alkaline, the sizing will 
not be completely and efficiently 
precipitated. On the other hand, 
additional alum over the amount 
necessary for precipitation adds 
to the cost of manufacture and 
has no beneficial effect. In fact 
it often causes the paper to de- 
teriorate. 


The LaMotte Roulette 
rator has proved highly valuabl 


Compa 


for the control of acidity in this 


and other steps of the paper 


manufacturing process because 
remarkable 
With this equip 
ment the exact degree of acidity 
Ion 
tion) can be measured anywhere 
in the plant 
kept at the desired point. Ri 


definite 


of its conveniences 


and accuracy 


(or Hydrogen Concentra 


solutions 


and the 
sults are obtained in 


figures which can be recorded 
and duplicated by the same or 
Uniform con- 

batch 


therefore a uniform product 


different workers. 


ditions for every and 


are thus assured. 


LaMotte Chemical Products Company 


422 Light Street 


Baltimore, Maryland, U.S. A 
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Plan Your Pleasure 


with the C7 Weather 





STORMOGUIDE 


-— breezes for that sailing 
trip or squall-lashed waters—a 
day of golf or rain-swept links? 
Watch the Stormoguide. It will 
tell you 12 to 24 hours in advance. 
Do not depend on ancient proverbs 
or the appearance of the sky, but 
find out from a St«zmoguide what 
actually is forecast to occur. 
Tycos Stormoguides are reliable 
barometers, with real weather in- 
formation printed on the dial in- 
stead of the misleading, ‘‘ Rain,’’ 


**Change,’’ and ‘‘Fair,’’ on the 
dials of ordinary barometers. 

They make excellent gifts for any 
occasion. Especially suitable for 
golf clubs and out-of-door people. 
Get one for your home and suit 
your pleasure to the weather. 

Stormoguide illustrated has a 5” 
silvered metal dial, round brass case, 
folding feet, and is compensated for 
temperature and adjustable for alti- 
tude. A very superior instrument 
in every way. Price $25.00. Other 
models from $18.00 to $50.00. 


See them at any good instrument dealer. If he is 
not supplied, write direct to us, enclosing correct 
price, and we will fill the order. Eafe delivery 
guaranteed. Stormoauide Booklet sent upon re- 


quest. 


Taylor /nstrument Companies 


ROCHESTER, N. Y., U.S. A. 


Canadian Plant 


Tycos Building, Toronto 


Manufacturing Distributors in Great Britain: Short & Mason, Ltd., London 















































CARL ZEISS 
Telescopes 


"THE CARL ZEISS Asembi 
Telescope is ideally suit- 
ed for use on country estates, 


resorts, at the shore and in | 


the mountains; in fact, in any 
spot, commanding a good 
view. 

Three magnifications of 12x, 
20x and 40x are instantly at- 
tained by revolving the eye- 
pieces. 


The Asembi and many other 
popular telescopes are fully 
described in the new Zeiss 
Telescope catalogue, which 
will be mailed upon request. 


CARL ZEISS, INC. 


485 Fifth Avenue 
New York 


CARL ZEISS) 
PJENA 





MANION 




















The New Spencer Film Slide 


Service and Projector 


Presented for Educators by Educators 


A tremendously enthusiastic reception has greeted 
the new Spencer Film Slide Service prepared for edu- 
cators by educators. The library includes many s 
jects, all edited and arranged in the order of the « 
riculum. 

Pictures follow one another on rolls of safe unbreak- 
able film slides. You can’t mix them up—yet pictures 
change instantly, forward or back, by a single turn of 
a knob. And the cost of this new service is only one- 
tenth that of glass slides. 





SPENCER LENS CO., 
BUFFALO, N. Y. 


Please send me full information 
about the new Spencer Film Slide 
Service and Delineascope. 


The new Spencer film slide delineascope is simple, 
compact and easy to use. You can operate it with on 
hand as you lecture. With a Trans-Lux daylight screer 
you don’t even have to darken the room. 

Send the coupon and see how this new Spencer Film 
Slide Service will help you in your class-room work 


SPENCER LENS CO. 


442 Niagara Street 


Buffalo, N. Y. 














Laboratory Apparatus and Supplies 





ARIS PAN-AMERICAN 
EXPOSITION: EXPOSITION: 
Eight Awards and Medals Gold Medal 


Our General Laboratory and Museum Supplies Include: 
Scientific Apparatus and Instruments, Chemicals, Anatomical Models, Osteological 
Preparations, Natural History Specimens and Preparations, Wall Charts, Mu- 
seum and Naturalists’ Supplies, Glass Jars, Microscopes and Accessories. 


Museum Cabinets (Yale Style) Biological and General Laboratory Supplies 


THE KNY-SCHEERER CORPORATION OF AMERICA 


Dept. of Natural Science, 119-125 7th Ave. 
G. Lagai, Ph.D. (Cor. 17th St.) 
New York City 























